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REALITY CHECK PART II: 

THE IMPACT OF EPA’S PROPOSED OZONE 
STANDARDS ON RURAL AMERICA 


WEDNESDAY, APRIL 29, 2015 

House of Representatives, 
Subcommittee on Environment 
Committee on Science, Space, and Technology, 

Washington, D.C. 

The Subcommittee met, pursuant to call, at 2:37 p.m., in Room 
2318 of the Rayburn House Office Building, Hon. Jim Bridenstine 
[Chairman of the Subcommittee] presiding. 


( 1 ) 



2 


LAMAR S. SMiTH, Texas 
CHAIRMAN 


HODIE BERNICE JOHNSON, Texas 
RANKING MEMBER 


Congress of the ‘Enitcd ^tatm 

tlousE of 'RtpraentatioES 

COMMITTEE ON SCIENCE. SPACE, AND TECHNOLOGY 
2321 Rayburn House Office Building 
Washington, DC 2051 5^01 
{202} 225-6371 

www.scier)ce.house.gov 


Subcommittee on Environment 


Reality Check Part II: 

The Impact of EPA’s Proposed Ozone Standards on Rural America 


Wednesday, April 29 12, 2015 
2'.00 p.m. - 4:00 p.m. 

2318 Rayburn House Office Building 

Witnesse s 


The Honorable Jim Reese, Secretaiy and Commissioner of Agriculture, Oklahoma State 
Board of Agriculture 

Ms. Cara Keslar, Monitoring Section Supervisor, Wyoming DEQ - Air Quality Division 

Dr. Paul J. Miller, Deputy Director and Chief Scientist, Northeast States for Coordinated Ah Use 
Management 

Mr. Kevin Abernathy, Director of Regulatory Aifairs, Milk Producers Council; Vice Chair, 
Dairy CARES 

The Honorable Todd Hiett, Commissioner, Oklahoma Coiporation Commission 



3 


U.S. HOUSE OF REPRESENTATIVES 
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON ENVIRONMENT 

HEARING CHARTER 

Reality Check Part II: The Impact of EPA ’s Proposed Ozone 
Standards on Rural America 

Wednesday, April 29, 2015 
2:00 p.m. - 4:00 p.m. 

2318 Rayburn House Office Building 

PURPOSE 


The Environment Subcommittee will hold a hearing entitled Reality Check: The Impact 
and Achievability of EPA 's Proposed Ozone Standards on Wednesday, April 29, 2015, at 2:00 
p.m. in Room 23 1 8 of the Rayburn House Office Building. The purpose of the hearing is to 
examine the scientific basis of the Environmental Protection Agency’s (EPA) proposed National 
Ambient Air Quality Standards (NAAQS) for ozone. In addition, witnesses will discuss impacts 
of these proposed national standards to rural and agricultural sectors of our country in order to 
meet such standards. 

WITNESSES 

• The Honorable Jim Reese, Secretary and Commissioner of Agriculture, Oklahoma State 
Board of Agriculture 

• Ms. Cara Keslar, Monitoring Section Supervisor, Wyoming Department of Environmental 
Quality - Air Quality Division 

• Dr. Paul J. Miller, Deputy Director and Chief Scientist, Northeast States for Coordinated 
Air Use Management 

• Mr. Kevin Abernathy, Director of Regulatory Affairs, Milk Producers Council; Vice Chair, 
Dairy CARES 

• The Honorable Todd Hiett, Commissioner, Oklahoma Corporation Commission 


BACKGROUND 


Ozone (O3) is a gas that occurs both in the Earth’s upper atmosphere as well as at ground 
level (troposphere). Ozone in the upper atmosphere helps protect the Earth from the sun’s 
harmful rays such as ultraviolet radiation. Ozone at ground level is not directly emitted into the 
air, but instead is created by chemical reactions between precursor emissions, specifically 


1 



4 


nitrogen oxide (NOx) and volatile organic compounds (VOC).* Ground level ozone is 
commonly referred to as smog. 

The Clean Air Act of 1970 (P.L. 91-604, with major legislative updates in 1977 and 
1990) directed EPA to set NAAQS for pollutants considered harmful to public health and the 
environment.^ EPA has set standards for six criteria pollutants, including carbon monoxide, 
lead, nitrogen dioxide, ozone, particle pollution (particulate matter), and sulfur dioxide. The 
Clean Air Act specifies two categories of standards: primary standards for public health 
protection and secondary standards for public welfare protection. 

The Clean Air Act requires EPA to review the NAAQS every five years to ensure 
adequate health and environmental protection is being provided. In 1997, EPA replaced the 
existing ozone NAAQS with an 8-hour standard of 84 parts per billion (using standard rounding 
conventions). In 2008, EPA issued a final rule revising the ozone standard to a level of 75 parts 
per billion.^ Last February, EPA finalized'^ a new set of requirements that state, tribal, and local 
air quality management agencies must meet for areas where air quality exceeds the 2008 
NAAQS.^ In July 2011, outside of the normal five year review process, EPA submitted a rule 
for reconsideration of the 2008 ozone NAAQS that President Obama then subsequently 
withdrew in September 2011.^ 

Based on the advice of the Clean Air Scientific Advisory Committee (CASAC), the EPA 
proposed an updated ozone NAAQS which appeared in the Federal Register on December 1 7, 
2014.^ The proposal would set more stringent standards, by lowering the primary standard from 
the current 75 parts per billion (ppb) to a range of 65 to 70 ppb. Publication in the Federal 
Register begins the public comment period that ended on March 17, 2015. The agency must 
address significant public comments when it publishes the final standard, [is there any news on 
when that might be published?] 

COMPLIANCE WITH THE NAAQS 

When the EPA revises the NAAQS for ozone, it must designate areas in the US which 
meet attainment or nonattainment of the standard. Attainment refers to a state or region 
complying with federal regulations, while nonattainment is an area that exceeds the regulated 
limit. States must individually develop a plan to comply with the NAAQS, including proposals 
for bringing nonattainment areas into attainment. Reductions in ozone levels can be achieved by 
a variety of methods including pollution control technologies. Ozone control technologies 
generally target nitrogen oxides (NOx) and volatile organic compounds (VOCs). Control 
strategies focus on mission limits along with control equipment that may address specific 
industrial processes. Stale environmental agencies must then develop State Implementation Plans 


’ http://w\v^v.epa.2Qv/air/Qzonepol]ution<l3asic.htinl 
" http://mvw.epa.gov/air/criteria.html 

^ htt p:/Mww.gpo.gov/fdsvs/pkg/FR-2008-03-27/lUinl/E8-5645.htm 
http://www.epa.gOv/groundieveiozone/actfons.htmi#feb2015i 
^ http://www.epa.gov/eroundleveiozone/pdfs/20150213fr.pdf 

^ hitp://wvvw.\v hilehouse.gov/the-press-olTice/2Qi ]/09/02/stateme nt- presiden t-o zone-nation ul-anibient-air-qiiali ty- 
standards 

^ http://www.gpo.gov/fdsvs/pkg/FR-2014-12-17/pdf/2014-28674.pdf 
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(SIPs).^ Specifically, after each revised NAAQS is promulgated, both the EPA and states must 
undertake the following actions: 

• “Within two years after NAAQS promulgation: With input from the states and tribes, 

EPA must identify or ‘designate’ areas as meeting (attainment areas) or not meeting 
(nonattainment areas) the standards. Designations are based on the most recent set of air 
monitoring data. 

• Within three years after NAAQS promulgation: All states must submit plans, known as 
state implementation plans (SiPs), to show they have the basic air quality management 
program components in place to implement a new or revised NAAQS, as specified in Clean 
Air Act section 1 10. 

• Within 18-36 months after designations: Due dates for nonattainment area SIPs are based 
on the area designation date and vary by pollutant and area classification. SIPs for Ozone, 
PM2.5, and CO nonattainment areas are generally due within 36 months from the date of 
designation. Each nonattainment area SIP must outline the strategies and emissions control 
measures that show how the area will improve air quality and meet the NAAQS. In addition, 
the CAA mandates that areas adopt certain specified control requirements.”^ 

After a state submits its implementation plan, EPA then reviews and either approves it in 
full, in part, or disapproves. The public has an opportunity to submit comments on EPA’s 
proposed actions. If a state fails to submit a plan or if EPA disapproves of the plan, EPA is 
required to develop a federal implementation plan.”^ 

SECONDARY STANDARD 

In addition to issuing the primary standard, the EPA is required to issue secondary 
standards that protect the public welfare under Section 109 of the Clean Air Act. The secondary 
standard is intended to protect ecosystems and sensitive plants. Currently, the secondary ozone 
standard is equal to the primary ozone standard, based on short-term (8 hour) average 
concentration measurements. However, plants and foliage are more sensitive to long-term 
cumulative ozone exposure, causing stunted growth or injury. A cumulative index of exposure is 
better correlated with plant growth effects than the 8-hour average concentration used to measure 
human health effects. An appropriate cumulative index must consider not only ambient 
concentrations of ozone but also other relevant physiological processes.^ ' 

ADDITIONAL READING 


• U.S. Environmental Protection Agency, National Ambient Air Quality Standards for Ozone, 
Proposed Rule. Available at: https://www.federalregister.uov/articles/20 14/12/1 7/20 1 4- 
28674/national-ambient-air-qualitv-standards-for-ozone 

• U.S. Environmental Protection Agency, Regulatory Impact Analysis of the Proposed 
Revisions to the National Ambient Air Quality Standards for Ground-Level Ozone. Available 
at: http://www.epa.gov/ttn/ecas/regdata/RIAs/20141 125ria.pdf 


** httD://mvvv.epa.gov/airquaHlv/urbanair/siDstatus/Qverview.htmi 
^ http://wwvv.epa.gov/airciualitv/urbanair/siDslatus/Drocess.html 
[bid 

pp 75316 of the Federal Register, Proposed Rule, National Ambient Air Quality Standards for Ozone 


3 



6 







Primary and ; 
i Secondary j 


photochemical 


Apr 30, 1971 


I 0.08 |Not to be exceeded more than one 
; ppm ihour per year 


1979 i , 

! i 

iPrimary andj 

44 FR 8202 i Secondary j 

Feb 8, 1979 ! i 


Attainment is defined when the : i 
expected number of days per calendar i 
y^ear, with maximum hourly average i 
concentration greater than0.12 ppm, Is i 
equal to or less than 1 i 


EPA decided that revisions to the standards were not warranted at the time 


Mar 9, 1993 


Primary and] 

62 FR 38856 ^ Secondary 
Julia, 1997 ^ 


Annual fourth-highest daiiy maximum 
iS-hr concentration, averaged over 3 


Primary and| 
73 FR 16483 * Secondary | 
Mar 27, 2008 i I 


. 'Annual fourth-highest daily maximum 
i8-hr concentration, averaged over 3 


' http://\v\vvv.eDa.gov/ttn/naacjs/s 


ds/ozone/s o3 historv.html 


4 




7 


Appendix B: 


Percent Change in Air Quality 

1 980 vs. 20 1 3 1 990 vs. 20 1 3 2000 vs. 20 1 3 
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Appendix C: 


Percent Change in Emissions:*"* 



1980 vs. 2013 

1990 vs. 2013 

2000 vs. 2013 

Carbon Monoxide (CO) 



-42 

Lead (Pb) 

-99 

-80 

-50 


ijv A'x'' 



Volatile Oi gsiMic ( iMiipoiiiids (\ (>( \ 

-53 

-39 

-18 





Direct PM- - 

— 

-: ■ 

-32 

SuH'iii Dioxide (SOj) 


-78 

-IW 


Notes: 

1. — Trend data not available 

2. Direct PMIO emissions for 1980 are based on data since 1985 

3. Negative numbers indicate reductions in emissions 

4. Percent change in emissions based on thousand tons units 


National and local air quality trends graphs showing the nation’s progress towards clean air are 
available for: carbon monoxide (CO) , ozone lead (Pb). nitrogen dioxide (NO? ), particulate 
matter (PM) , and suliur dioxide (SO?) . 


'‘* http://\\'wvv.epa.gov/airtrends/aqtrends.html 
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Chairman Bridenstine. The Subcommittee on Environment will 
come to order. Without objection, the Chair is authorized to declare 
recess of the Subcommittee at any time. 

Welcome to today’s hearing entitled “Reality Check Part II: The 
Impact of EPA’s Proposed Ozone Standards on Rural America.” 

Without objection, our colleague from California, Mr. Valadao, is 
authorized to participate in today’s hearing. 

I recognize myself for five minutes for an opening statement. 

It is Congress’ responsibility to provide oversight of the executive 
branch, and that means we must carefully review the impact and 
achievability of this proposed regulation. I am deeply concerned 
lowering the standards at this time will have a negative impact, 
particularly on rural America. 

Ozone levels and emissions of volatile organic compounds have 
significantly decreased over the past few decades. Furthermore, ac- 
cording to EPA’s own data, their “projections show the vast major- 
ity of U.S. counties would meet the proposed standards by 2025 
just with the rules and programs now in place or under way.” In 
other words, ozone levels will continue to decrease without doing 
anything else. 

However, it is concerning that the EPA is moving the goalposts 
and proposing to tighten the standards without first fully imple- 
menting the existing 2008 standard. The guidance for state imple- 
mentation plans was only released earlier this year by the EPA. 
States have not even been given a chance to comply with the exist- 
ing standard. 

Last month, the Full Committee held a hearing to examine this 
complicated and massive regulation that will impact almost every 
sector of the American economy and individual in the United 
States. According to Dr. Allen Lefohn, who testified in last month’s 
hearing, it is his expert opinion that the EPA Administrator is rely- 
ing solely on one 2009 study of 31 participants in order to scientif- 
ically justify the costliest regulation in the history of this country. 

Just so everyone understands how massive this rule is, a Feb- 
ruary 2015 analysis by NERA Economic Consulting finds that GDP 
will be reduced by $1.7 trillion between 2017 and 2040, our econ- 
omy will have 1.4 million fewer jobs, and households will lose an 
average of $830 per year. 

Another troubling issue is one of natural or background ozone. 
With these low proposed standards, background ozone may become 
the main contributor to exceedances of the standard all across the 
United States. States will be held responsible for factors outside 
their control. 

According to the Western States Air Resources Council, there are 
numerous national parks in the western United States with ozone 
monitors that regularly record concentrations which exceed the pro- 
posed range of 65 to 70 parts per billion, and some that even ex- 
ceed the existing 75 parts-per-billion standard. As this figure 
shows — you can see up on the screen there — monitored ozone levels 
at rural sites in the West have stayed relatively fiat. It is possible 
that all 11 of these areas would be considered in nonattainment 
under this new proposal. This would include Yellowstone National 
Park. There is no way this was Congress’ intent when it passed the 
Clean Air Act over four decades ago. 



10 


Two sectors of the economy will be heavily impacted by this rule 
are agriculture and transportation. These are incredibly vital to my 
home State of Oklahoma, and I look forward to discussing more in 
detail with our witnesses. 

Rural areas, like a lot of my state, will be especially hit hard by 
the Clean Air Act’s transportation conformity requirements. A clas- 
sification of nonattainment would mean that the Federal Govern- 
ment can withhold Federal highway funds for projects and plans if 
the individual projects do not meet specific emissions and air qual- 
ity standards. They’re talking about withholding Federal highway 
funds to my State of Oklahoma. Currently, we’re in attainment, 
and while we’re in attainment, we’re still reducing our ozone. And 
now they’re going to change the goalposts, move the goalposts, and 
then they’re going to potentially withhold Federal highway funds. 

Those who bear a regulation’s compliance costs may also suffer 
a decline in their health status, and these increased risks might be 
greater than the direct benefits of the regulation. Unfortunately, 
but not surprisingly, the EPA did not include premature deaths 
and increased mortality caused by the loss of disposable income 
when considering this proposed rule. 

Low-income Americans and senior citizens living on fixed in- 
comes may be forced to choose between medications, food, or paying 
for heat and electricity. This is a continuation of this Administra- 
tion’s “war on the poor,” to go along with the Clean Power Plan and 
other existing and proposed EPA regulations. 

Supporters of the EPA’s agenda will say opposition amounts to 
opposing clean air. This could not be further from the truth. My 
home state is in attainment, and has been for years, and even still, 
efforts are being made to further reduce ozone and other emissions. 
I am extremely proud of the work done by our state and local lead- 
ers. Even with their efforts, a new rule would plunge many areas 
into nonattainment. 

This is all the more reason why any proposed rule should not be 
decided in a hasty and hurried manner, especially since the impact 
of this rule will be widespread and affect every American. 

I want to thank each of the witnesses for coming this afternoon 
and I look forward to hearing from you. 

[The prepared statement of Chairman Bridenstine follows:] 

Prepahed Statement of Subcommittee on Environment 
Chairman Jim Bridenstine 

Good afternoon and welcome to this afternoon’s hearing entitled: “Reality Check 
Part II: The Impact of EPA’s Proposed Ozone Standards on Rural America” 

It is Congress’ responsibility to provide oversight of the executive branch, and that 
means we must carefully review the impact and achievability of this proposed regu- 
lation. I am deeply concerned lowering the standards at this time will have a nega- 
tive impact, particularly on rural America. 

Ozone levels and emissions of volatile organic compounds have significantly de- 
creased over the past few decades. Furthermore, according to EPA’s own data, their 
“projections show the vast majority of U.S. counties would meet the proposed stand- 
ards by 2025 just with the rules and programs now in place or under way.” In other 
words, ozone levels will continue decreasing without doing anything else. 

However, it is concerning that the EPA is moving the goalposts and proposing to 
tighten the standards without first fully implementing the existing 2008 standard. 
The guidance for state implementation plans was only released earlier this year by 
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the EPA. States have not even been given a chance to comply with the existing 
standard. 

Last month, the Full Committee held a hearing to examine this complicated and 
massive regulation that will impact almost every sector and individual in the United 
States. According to Dr. Allen Lefohn, who testified at last month’s hearing, it is 
his expert opinion that the EPA Administrator is rel3dng solely on one 2009 study 
of 3 1 participants in order to scientifically justify the costliest regulation in the his- 
tory of this country. 

Just so everyone understands how massive this rule is, a February 2016 analysis 
by NERA Economic Consulting finds that GDP will be reduced by SI. 7 trillion be- 
tween 2017 and 2040, our economy will have 1.4 million less jobs, and households 
will lose an average of $830 per year. 

Another troubling issue is one of natural or background ozone. With these low 
proposed standards, background ozone may become the main contributor to 
exceedances of the standard all across the United States. States will be held respon- 
sible for factors outside of their control. 

According to the Western States Air Resources Council, there are numerous na- 
tional parks in the western United States with ozone monitors that regularly record 
concentrations which exceed the proposed range of 65-70 parts per billion, and some 
that even exceed the existing 75 ppb standard. As this figure shows (FIGURE 1), 
monitored ozone levels at rural sites in the west have stayed relatively flat. It is 
possible that all 1 1 of these areas would be considered in non-attainment under this 
new proposal. This would include Yellowstone National Park! There is no way this 
was Congress’ intent when it passed the Clean Air Act over four decades ago. 

Two sectors of the economy that will be heavily impacted by this rule are agri- 
culture and transportation. These are incredibly vital to my home state of Okla- 
homa, and I look forward to discussing more in detail with our witnesses. 

Rural areas, like a lot of my state, will be especially hit hard by the Clean Air 
Act’s transportation conformity requirements. A classification of non-attainment 
would mean that the federal government can withhold federal highway funds for 
projects and plans if the individual projects do not meet specific emissions and air 
quality standards. 

Those who bear a regulation’s compliance costs may also suffer a decline in their 
health status, and these increased risks might be greater than the direct benefits 
of the regulation. Unfortunately, but not surprisingly, the EPA did not include pre- 
mature deaths and increased mortality caused by the loss of disposable income 
when considering this proposed rule. 

Low-income Americans and senior citizens living on fixed incomes may be forced 
to choose between medications, food, or paying for heat and electricity. This is a con- 
tinuation of this administration’s “war on the poor,” to go along with the Clean 
Power Plan and other existing and proposed EPA regulations. 

Supporters of the EPA’s agenda will say opposition amounts to opposing clean air. 
This could not be farther from the truth. My home state is in attainment, and has 
been for years, and even still, efforts are being made to further reduce ozone and 
other emissions. I am extremely proud of the work done by our state and local lead- 
ers. Even with their efforts, a new rule would plunge many areas into nonattain- 
ment. This is all the more reason why any proposed rule should not be decided in 
a hasty and hurried manner, especially since the impact of this rule will be wide- 
spread and affect every American. 

I want to thank each of the witnesses for coming this afternoon and I look forward 
to hearing from you. 

Chairman Bridenstine. I now recognize the Ranking Member, 
the gentlewoman from Oregon, my friend, Suzanne Bonamici, for 
an opening statement. 

Ms. Bonamici. Thank you very much, Mr. Chairman, and thank 
you to all of our witnesses for being here today to discuss the EPA’s 
proposal to lower the current ozone standard to somewhere in the 
range of 65 to 70 parts per billion. 

I do want to apologize in advance; I’m going to need to step out 
of some point for a meeting. I thought I had things perfectly timed 
and then they called votes and we’re getting a late start, so my 
apologies. It does not indicate a lack of interest in this important 
issue. 
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At a hearing last month on this very topic, one of the witnesses 
before the Committee, Dr. Mary Rice, stated that, “the scientific 
evidence available seven years ago . . . has been supplemented by 
an even greater understanding of the health effects of ozone expo- 
sure, including greater exacerbations of respiratory disease in in- 
fants and children, worse lung function in healthy adults and those 
with lung disease, . . . and increased mortality in adults.” 

In addition to the adverse public health effects of ozone, we’ll 
also hear today about how high levels of ozone negatively affect 
vegetation and ecosystems. For example, more than 40 years of re- 
search shows that long-term ozone exposure results in decreased 
forest productivity and diminished crop yields. Representing a state 
where agriculture is a critical economic driver, I take very seriously 
the negative effects of ozone on forest and crops. 

Specifically, an analysis by the ERA states that high levels of 
ozone may reduce the value of a whole tree such as Christmas 
trees. Now, Oregon is the number one producer of Christmas trees 
in the Nation. All in all, agricultural production accounts for over 
$5 billion towards Oregon’s economy. 

Furthermore, the Clean Air Act, as passed by Congress, explicitly 
prohibits EPA from considering cost when setting at ozone stand- 
ard. Congress purposely put the health and well-being of Ameri- 
cans first. Now more than ever the American people need a strong 
EPA to protect their right to clean air and water. 

Some will argue today that implementing a lower ozone standard 
is not worth it, that it will kill jobs and the economy. Now, there 
is much more evidence showing that on balance, jobs are created 
and the economy expands following the passage of major environ- 
mental reforms. For example, in a report to Congress on the cost 
and benefit of Federal regulations, 0MB estimated that major rules 
promulgated by the EPA between 2003 and 2013 in that decade 
had benefits between $165 billion and $850 billion compared to 
costs of $38 billion to $46 billion. Such a significant return on in- 
vestment should prove the obvious, that when the environment is 
healthy, the economy is healthy. 

Let me be clear. I’m sensitive to the concerns we’ll likely hear 
today. In fact, my home State of Oregon, we recognize the chal- 
lenges associated with implementing a more stringent standard. 
Wildfires and the long-range shifting of ozone from Asia will need 
to be addressed if we’re to achieve a lower standard. 

That said, comments submitted by my home State indicate Or- 
egon’s support for the EPA’s proposal. A letter from David Collier, 
the Air Quality Manager at the Oregon Department of Environ- 
mental Quality, our DEQ, states that “Oregon welcomes EPA’s pro- 
posal to lower the ozone NAAQS based on advice provided by the 
Clean Air Act Science Advisory Committee in order to provide ade- 
quate protection to human health and welfare.” 

Although significant progress has been made in the past 40 
years, it is our job to build upon this legacy and ensure that we 
continue to improve the quality of our air. A strong economy and 
help the environment are not mutually exclusive. We can have 
both. 

The Clean Air Science Advisory Committee recommended in 
2008 lowering the ozone standard to between 60 to 70 parts per bil- 
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lion. They disagreed with the standards set previously of 75 parts 
per billion, stating it was not sufficiently protective of public 
health. We should listen to our scientists and our public health pro- 
fessionals and set a standard that is based on the best available 
science. I’m confident in the ingenuity of Americans to address 
these challenges. We can and must do better for current and future 
generations. 

Thank you very much, Mr. Chairman. Again, thank you to our 
witnesses for being here this afternoon. I look forward to your testi- 
mony, and I yield back the balance of my time. 

[The prepared statement of Ms. Bonamici follows:] 

Prepared Statement of Subcommittee on Oversight 
Minority Ranking Member Suzanne Bonamici 

Thank you, Mr. Chairman, and thank you to our witnesses for being here today 
to discuss the EPA’s proposal to lower the current ozone standard to somewhere in 
the range of 66 to 70 parts per billion. 

At a hearing last month on this very topic one of the witnesses before the Com- 
mittee, Dr. Mary Rice, stated that “the [scientific] evidence available seven years 
ago . . . has been supplemented by an even greater understanding of the health ef- 
fects of ozone exposure, including greater exacerbation of respiratory disease in in- 
fants and children, worse lung function in healthy adults and those with lung dis- 
ease . . . and increased mortality in adults.” 

In addition to the adverse public health effects of ozone, we will also hear today 
about how high levels of ozone negatively affect vegetation and ecosystems. For ex- 
ample, more than 40 years of research shows that long-term ozone exposure results 
in decreased forest productivity and diminished crop yields. 

Representing a state where agriculture is a critical economic driver, I take very 
seriously the negative effects of ozone on forests and crops. Specifically, an analysis 
by the EPA states that high levels of ozone may “reduce the value of a whole tree 
such as Christmas trees.” This is important to my constituents because Oregon is 
the number one producer of Christmas trees in the nation. All in all, agricultural 
production accounts for over $5 billion dollars toward Oregon’s economy. 

Furthermore, the Clean Air Act, as passed by Congress, explicitly prohibits the 
EPA from considering cost when setting an ozone standard. Congress purposefully 
put the health and wellbeing of Americans first. Now, more than ever, the American 
people need a strong EPA to protect their right to clean air and water. 

Some will likely argue today that implementing a lower ozone standard is not 
worth it — that it will kill jobs and the economy. There is much more evidence show- 
ing that on balance, jobs are created and the economy expands following the passage 
of major environmental reforms. For example, in a report to Congress on the costs 
and benefits of federal regulations, 0MB estimated that major rules promulgated 
by the EPA between 2003 and 2013 had benefits between $165 billion and $850 bil- 
lion, compared to costs of just $38 billion to $46 billion. Such a significant return 
on investment should prove the obvious: that when the environment is healthy, the 
economy is healthy. 

Let me be clear, I am sensitive to the concerns we will likely hear today. In fact, 
in my home state of Oregon we recognize the challenges associated with imple- 
menting a more stringent standard. Wildfires and the long-range shifting of ozone 
from Asia will need to be addressed if we are to achieve a lower standard. That said, 
comments submitted by my home state indicate Oregon’s support for the EPA’s pro- 
posal. Specifically, a letter from David Collier, the Air Quality Manager at the Or- 
egon Department of Environmental Quality states that “Oregon welcomes EPA’s 
proposal to lower the ozone NAAQS [pronounced NACKS], based on advice provided 
by the Clean Air Act Science Advisory Committee, in order to provide the adequate 
protection to human health and welfare.” 

Although significant progress has been made in the past 40 years, it is our job 
to build upon this legacy and ensure that we continue to improve the quality of our 
air. A strong economy and a healthy environment are not mutually exclusive. We 
can have both. 

The Clean Air Scientific Advisory Committee recommended lowering the ozone 
standard to between 60 and 70 parts per billion in 2008. They disagreed with the 
standard set by the Bush Administration of 75 parts per billion, stating it was not 
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“sufficiently protective of public health.” We should listen to our scientists and our 
public health professionals and set a standard that is based on the best available 
science. I am confident in the ingenuity of Americans to address these challenges. 
We can and must do better for current and future generations. 

Thank you, Mr. Chairman, and again thank you to our witnesses for being here 
this afternoon. I yield back the balance of my time. 

Chairman Bridenstine. I would like to thank the Ranking Mem- 
ber for her opening statements. 

We’ll now introduce the witnesses. I will yield to the gentleman 
from Oklahoma, Mr. Lucas, to introduce our first witness, the Hon. 
Jim Reese, Secretary and Commissioner of Agriculture for the 
Oklahoma State Board of Agriculture. 

Mr. Lucas. Thank you, Mr. Chairman. I appreciate the oppor- 
tunity to introduce my old colleague from my state legislative days. 

The Secretary acts as Governor Fallin’s Chief Advisor on Policy 
Development and Implementation related to agriculture, food, and 
forestry issues. Reese grew up on a wheat and dairy farm — you 
never mentioned that in the past, Jim is still a wheat farmer near 
Nardin, Oklahoma, to this very day, a fellow who has a lifetime of 
experiences in dealing with the issues that we’re talking about 
here. 

He served in the Oklahoma House of Representatives from 1987 
to 2001. After that, he was Executive Director of the USDA Farm 
Service Agency in Oklahoma, a bachelor’s degree from Oklahoma 
State University in engineering technology, a fellow who lives it, 
does it, understands it, and I appreciate that, and it’s a pleasure 
to have him here today, my old mentor from legislative days. 

And, Mr. Chairman, if you would indulge me for one further mo- 
ment, without objection. I’d like to introduce the following ten docu- 
ments into the record, including comments from the California Cot- 
ton Ginners and Growers Association, the California Farm Bureau 
Federation, the Georgia Farm Bureau, the Iowa Farm Bureau, the 
Kansas Farm Bureau, the Michigan Farm Bureau, Pennsylvania 
Farm Bureau, South Dakota Farm Bureau, and the Texas Farm 
Bureau. And I’d also like to submit comments from Mr. Howard 
Pearl, who’s a small business and farm operator in New Hampshire 
who runs Pearl & Sons Farm, LLC. 

As a former Chairman of the House Agriculture Committee, I am 
very sensitive to what’s going on in this area and would note if 
nothing else perhaps we should have finished implementing the 
2008 standards before we moved on to something else. 

With that, Mr. Chairman, without objection. I’d like to submit 
these letters to the Committee. 

Chairman Bridenstine. Without objection, they will be included 
in the record. 

[The appears in Appendix II] 

Chairman Bridenstine. Does the gentleman yield back? 

Mr. Lucas. The gentleman yields back. 

Chairman Bridenstine. Roger that. The gentleman yields back. 

Our next witness is Ms. Cara Keslar, Monitoring Section Super- 
visor for the Wyoming Department of Environmental Quality’s Air 
Quality Division. Ms. Keslar has 18 years of experience in the envi- 
ronmental field, including 13 years in the Air Quality Division. Ms. 
Keslar has a bachelor’s degree in chemical engineering from 
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Clarkson University and a master’s degree in environmental and 
occupational health from the University of Illinois at Chicago. 

Our next witness is Dr. Paul Miller, Deputy Director and Chief 
Scientist for Northeast States for Coordinated Air Use Manage- 
ment, NESCAUM, a nonprofit association providing scientific, tech- 
nical, analytical, and policy support to the air quality and climate 
programs of eight Northeast States. 

Before joining NESCAUM, Dr. Miller was a senior fellow at 
Princeton University’s Center for Energy and Environmental Stud- 
ies and a National Research Council Associate at the Joint Insti- 
tute for Laboratory Astrophysics at the University of Colorado at 
Boulder. Dr. Miller has a Ph.D. in chemical physics from Yale Uni- 
versity and a J.D. from Stanford University. 

I will now yield to the gentleman from California, Mr. Valadao, 
to introduce our next witness, Mr. Kevin Abernethy, the Director 
of Regulatory Affairs for the Milk Producers Council, and the Vice 
Chair of Dairy CARES. 

Mr. Valadao. Thank you. Chairman. I appreciate the oppor- 
tunity to come and spent some time in your committee and intro- 
duce a personal friend. 

As many of you know, I am a dairy farmer from Hanford, Cali- 
fornia, and I’ve watched the industry struggle for many years try- 
ing to survive under these regulations. And the frustrating thing 
is when you see how the impact has really changed the dairy 
world. It’s forced all the smallest of our producers, those who are 
just starting out, those who are trying to get into the business, it’s 
basically prevented them from actually ever being successful be- 
cause of the cost. It’s typically the larger farmers who’ve been 
around a lot longer that have the ability and the financial ability 
to actually hire the engineers, hire the consultants, and hire all the 
crews they need just to survive. 

But Kevin Abernathy I’ve known for long time as my time at 
California Dairy Campaign. I was actually the Vice Chairman. And 
through that whole process of watching all these regulations start 
to be implemented, Kevin has always been someone that’s spent a 
lot of time not just in an office pushing papers but actually out in 
the field working with the dairymen, looking for ways to make sure 
that we do our job for the environment but at the same time do 
it in a way that actually makes sense, that is actually doing what 
it’s supposed to do on the environmental side but also have the 
ability that’s feasible that a business owner can do it, and to make 
sure that the regulators understand what they’re doing. 

He’s on the USDA Agriculture Air Quality Task Force, San Joa- 
quin Valley Air Pollution Control Districts, Dairy Producer Advi- 
sory Group. He’s on the Central California Ozone Policy Com- 
mittee, California Department of Food and Ag. He’s got a few com- 
mittees that he sits on as well, and obviously, like you mentioned 
earlier. Chairman, the Dairy Community Alliance for Responsible 
Environmental Stewardship. 

His background, animal husbandry over at Fresno State, so a 
good local Central California school, and he’s been an expert that 
we’ve always leaned on to make sure that we have great represen- 
tation in the dairy business so that our farmers have a fair shot 
at survival in producing food for our nation. 
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So again, thank you, Kevin, for being here, and thank you. 
Chairman. And I yield back. 

Chairman Bridenstine. I’d like to thank the gentleman from 
California for his great introduction. 

Our final witness is Hon. Todd Hiett, Commissioner of the Okla- 
homa Corporation Commission. I know Todd personally. He’s a 
friend of mine from the great State of Oklahoma, born in Kellyville, 
Oklahoma, graduate of Oklahoma State University, first elected to 
the Oklahoma House of Representatives at age 27, served six 
terms, including his final term as the first Republican Speaker of 
the House in Oklahoma in eight decades. 

After eight years in the private sector experiencing the hardships 
put on business by excessive regulation, Todd was elected to be one 
of three Commissioners of the Oklahoma Corporation Commission, 
which is responsible for regulating fuel, oil and gas, public utilities, 
and transportation industries. He and his family still live on a 
ranch south of Kellyville near my hometown of Tulsa, Oklahoma. 

In order to allow time for discussion, please limit your testimony 
to five minutes each. Your entire written statement will be made 
a part of the record. 

I’d like to now recognize Secretary Reese for five minutes to 
present his testimony. Mr. Reese, you are recognized. 

Mr. Reese, could you turn on your mike, please? There’s a button 
there. 

Mr. Reese. To talk? Okay. I’m sorry. 

TESTIMONY OF THE HONORABLE JIM REESE, 
SECRETARY AND COMMISSIONER OF AGRICULTURE, 
OKLAHOMA STATE BOARD OF AGRICULTURE 

Mr. Reese. Good afternoon, Mr. Chairman and Members of the 
Committee. I’ve presented my written testimony so I will try to 
summarize quickly. 

My visual presentation — my only visual presentation is a picture 
of my farm near Nardin, Oklahoma. My daughter took that on 
Easter Sunday of last year and it just happened to cover the beau- 
tiful sky in the background. There are skies all over Oklahoma and 
the rest of America that look exactly like this, but there are some 
things we cannot control. 

We cannot control the heat in the summer of 2011. Oklahoma 
had the highest average maximum temperature during the three 
summer months of any state since records began in 1895 at 100.4 
degrees. It was also our third driest in history with four inches of 
rain over those three months. 

We had numerous exceedances of 75 parts per billion that sum- 
mer because of the heat and drought and circumstances that were 
beyond Oklahoma’s control. Despite that beautiful sky on the 
screen, it may be very difficult for Oklahoma to meet the ozone 
standard of 65 to 70 parts per billion. In fact, that picture is in a 
county that ERA currently estimates to run above the 65 to 70 
parts per billion average standard. 

The Clean Air Act directs the Administrator to set a standard 
based on criteria requisite to protect the public health. Biology 
teaches us the most important ingredients to support human life 
are air, water, and food. One of those three most important ingredi- 
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ents are to protect public health is food, not only public health but 
human life. Many may think food just appears in grocery stores but 
it does not. 

Providing the safest, most affordable food supply in the world re- 
quires a great deal of commerce that both cleans the air and also 
contaminates the air. Agriculture and forestry on one hand are 
among the greatest assets in improving air quality in that growing 
plants consume carbon out of the air. Growing agricultural crops 
consume carbon from the air. Those crops are fed to livestock, 
which then is turned into protein and delivers to your grocery 
stores and to your homes. 

But it does require fertilizer inputs, transportation inputs, diesel 
fuel inputs, food processing inputs, food shipment inputs, until fi- 
nally it is on the plates of Americans supplying the third-most im- 
portant necessary ingredient to sustain human life and public 
health. 

This proposed standard means greater cost to our producers, ret- 
rofitting engines, increased energy costs for dairy barns, poultry 
houses, possibly curtailing pesticide applications and fertilizer ap- 
plications. One of the most critical issues in agriculture today is 
timing, planting, harvesting, applications of fertilizer and pes- 
ticides. These critical decisions cannot be made timely with EPA 
prescribing the formula. American agriculture has never been more 
efficient but it must continue to grow more efficient if it is going 
to continue to feed a growing world. 

Agricultural engines are more efficient and more air friendly 
than ever before. We are making great strides and great progress 
cooperatively. Much has been said about the prevalence of asthma 
and its sensitivity to ozone. In Oklahoma, we have an invasive nui- 
sance that is also a major health risk, and that is eastern redcedar. 
Pollen from eastern redcedar causes itchy eyes, runny nose, conges- 
tion, migraines, and many more. The solution to the health prob- 
lems associated with redcedar is effective land management, which 
does include prescribed burning, prescribed burning that would be 
prevented in Oklahoma counties if they are in nonattainment sta- 
tus. 

Now, I would suggest — I would not suggest that we rate one 
health concern over another, but many times a solution to one 
health concern aggravates another. When does government finally 
decide that it cannot know all of the answers? Our ozone levels are 
moving in the right direction and they have for the past 20 years. 
Prescribed burning is a technique that prevents wildfires. It man- 
ages smoke contributions to the atmosphere. It saves lives and 
property. It improves grassland and forest health. All of these 
things are beneficial to the health of the environment, the econ- 
omy, and human health. Being in nonattainment because of these 
EPA proposed rules can prohibit these beneficial aspects of pre- 
scribed fire. 

Americans working together these past 20 years have resulted in 
lower ozone levels. I’m grateful for the efforts of EPA and of Ameri- 
cans who have invested in protecting and improving our precious 
air and water resources. However, at some point we have to stop 
and consider competing interests in protecting human health, and 
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protecting natural resources, and in protecting our food supply and 
our economy that are all equally important. 

Thank you, Mr. Chairman and committee members, for the op- 
portunity to provide this testimony. 

[The prepared statement of Mr. Reese follows:] 
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Good Afternoon, Mr, Chairman and members of the committee.- 

I had the great pleasure to listen to this committee's last hearing on this issue, and humbly come to you 
not as a scientist or a doctor or an economist. I am a farmer, with an Engineering Degree from Oklahoma 
State University. I was raised on a wheat and dairy farm near Nardin, Oklahoma. I continue to farm 
today and am Governor Mary Fallin’s Secretary of Agriculture for the State of Oklahoma. 

My only visual for my presentation is this picture of my farm near Nardin, Oklahoma on Easter Sunday, 
2014. While this picture of a pristine sky- is clearly in attainment, there are skies all over Oklahoma and 
the rest of America that look exactly like this. But there are some things we cannot control. We cannot 
control the summer of 2011, which in Oklahoma was had the highest average maximum temperature 
during the three summer months of any state since records began in 1895 at 100.4 degrees in 2011. It 
was also our 3rd driest with 4 inches of rain those 3 months. 

We had numerous exceedances of 75 ppm that summer (and the following) because of heat and 
drought and circumstances that were beyond Oklahoma's control. Despite that beautiful Oklahoma sky 
on the wail, it may be very difficult for Oklahoma to meet an ozone standard of 65 to 70 ppb. That 
picture is in a county currently estimated to run between the 65 to 70 ppb average standard. 

I want to start with the premise that the most important ingredients to support human life are air, 
water, and food. Our human bodies can live approximately 3 minutes without air, 3 days without water 
and 3 weeks without food. While life can extend longer than those limits in many cases, the 3-3-3 
generality is a memorable guide. Much has been previously said about economic impact, asthma impact, 
jobs impact, but I think more should be focused on the biology of human life, God has given us a great 
wonderful world with abundant air, abundant water and we should be grateful, thankful, and do what 
we can to protect and sustain those wonderful God given resources. The third most necessary ingredient 
is food and while many think food just appears in grocery stores it does not. 

Providing the safest, most affordable food supply in the world requires a great deal of commerce that 
causes a great deal of NOx, SOx, and VOCs, Agriculture and forestry, on one hand are among our 
greatest assets in improving our air quality, in that growing plants consume carbon out of the air. 
Agriculture grows crops that consume carbon, that is then fed to livestock, which is then turned into 
protein and delivered to your grocery stores. But it does take fertilizer inputs, transportation inputs, 
diesel fuel inputs, food processing inputs, food shipment inputs and until finally it is there on the plates 
of Americans supplying that third most necessary ingredient to sustain human life. 

This proposed standard means greater costs to our producers and for smaller operators who operate on 
a very thin margin that is already impacted by unpredictable forces such as Mother Nature; those 
increased costs can result in the decision to quit farming. Having to retrofit a combine, or tractor or 
generator is expensive and for a farmer who never knows for sure what price they will receive for their 
commodity, it is challenging to take on more expense to work towards a standard that may be 
unattainable. 


2800 N. Lincoln Blvd., Oklahoma City, OK 73105 (405) 522-5719 
Jim.ree5e@oda.state.ok,us 
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Years ago, some Yale researchers suggested returning the Great Plains into the Buffalo Commons. That 
is all fine and good, but what are we going to do with people, and how are we going to feed them. 
American Agriculture has never been more efficient, but it must continue to grow more efficient if it is 
going to continue to feed a growing world. It is estimated agriculture may have to double its current 
food supply by 2050. And again to remind you. Food is not an option. 

Food is a necessity for survival but it is also a necessity for the stability of a nation. When you look across 
the world and find countries with food insecurity you also find a lack of stability in the government and 
the security of the nation and many times you find war and unrest. When people are working to find a 
way to feed their children every day, they have no time to focus on other aspects of the community or 
economy. Increased regulations that impact farmers and ranchers daily operations have a direct impact 
on food availability and the cost of food to consumers. The United States is very blessed to have had 
food security for its entire existence. 

in the previous hearing much was said about the prevalence of asthma and its sensitivity to ozone. I am 
not a scientist or a doctor, but in Oklahoma we have another invasive nuisance in Oklahoma that I would 
point out is another major health risk and that is eastern redcedar. Eastern redcedar is an invasive 
species gobbling up thousands of acres a year in Oklahoma. It's pollen causes itchy eyes, runny noses, 
congestion, migraines and more. I am not comparing the two in severity, but the solution to the health 
problems associated with redcedar according to every conservation and environmental group I know is 
effective land management which includes prescribed burning. Prescribed burn that would be 
prevented if Oklahoma counties are in a non-attainment status. Now I would not suggest we rate health 
concerns as the one that affects your loved ones is the one you are most likely to care about, but many 
times a solution to one health concern aggravates another, and when does government finally decide It 
can't know all of the answers. Our responsibility is to do the best with this earth that we can. Evidence 
shows that our Ozone levels are moving in the right direction and approaching background levels. 

Oklahoma Is one of the most diverse states in the U.S. both geographically and ecologically with more 
eco-reglons per square mile than any other state. We have a large amount of grasslands and forests. 
Prescribed burning is a technique that prevents wildfires, manages smoke contributions to the 
atmosphere, saves lives and property, and improves grassland and forest health. All these things are 
beneficial for the health of the environment, economy, and human health. Being in non-attainment 
because of this EPA proposed rule can prohibit these beneficial aspects of prescribed fire. 

Working together these past 20 years has resulted in lower ozone levels. 1 am thankful for the efforts 
EPA and Americans have Invested in protecting and improving our precious air and water resources. 

However, at some point we have to stop and consider competing Interests in protecting human health, 
in protecting natural resources and in protecting our food supply and our economy that are equally 
important. 

Thank you Mr. Chairman and committee members for the opportunity to provide testimony on this very 
important issue. 


2800 N. Lincoln Blvd., Oklahoma City, OK 73105 (405) 522-5719 
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Jim Reese was appointed by Governor Mary Fallin as the Oklahoma Secretary of 
Agriculture and sworn into office on January 10, 201 1 . He acts as Governor Fallin's 
chief advisor on policy development and implementation related to agriculture, food, 
and forestry. Reese serves concurrently as the Oklahoma Commissioner of Agriculture 
and is a member of the Board of Regents for the Oklahoma Agricultural & Mechanical 
Colleges, the Commissioners of the Land Office and the Oklahoma State Board of 
Equalization. 

Secretary Reese is a graduate of Northern Oklahoma College, where he earned an 
associate's degree in drafting and design. He later earned a Bachelor of Science 
degree in Engineering Technology from Oklahoma State University. Since 1978, he 
has managed a fann in Nardin, Oklahoma. 

In 1986, he was elected to the Oklahoma House of Representatives and served in this 
office from 1987 to 2001. Reese was then selected to serve as the Oklahoma State 
Executive Director for the United States Department of Agriculture (USDA), Farm 
Service Agency under the administration of U.S. President George W. Bush . In 2008, 
Reese was appointed as the Oklahoma Policy Advisor to the Speaker of the House. 

Secretary Reese has been married to Margaret Lynn Lobmeyer Reese since 1 985 and 
has four children— Joanna, Drew, Lainey, and Spencer. 
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Chairman Bridenstine. Thank you, Mr. Reese. 

I now recognize Ms. Keslar for five minutes to present her testi- 
mony. 


TESTIMONY OF MS. CARA KESLAR, 

MONITORING SECTION SUPERVISOR, 

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY, 
AIR QUALITY DIVISION 

Ms. Keslar. Thank you, Mr. Chairman. 

Lower ozone NAAQS with design values influenced heavily by 
background ozone leaves Wyoming and Intermountain West States 
faced with new challenges in implementation. 

This testimony will focus on the implementation issues with the 
proposed ozone NAAQS that are of particular concern to rural 
Intermountain West States like Wyoming and specifically the ef- 
fects of background on rural areas and the available policies for ad- 
dressing nonattainment issues, in particular, exceptional events. 

At ground level, ozone is formed by complex reactions of pollut- 
ants in the atmosphere. Because of this, every geographical area 
has a unique mix of sources and meteorology that can govern its 
formation. Additionally, at high elevations like in Wyoming, ozone 
can be injected into our atmosphere from the ozone layer. This is 
called stratospheric ozone intrusion. This makes ozone exceedingly 
complex to understand and control. So far, EPA has focused on 
urban areas with highest ozone concentrations to protect public 
health and their tools and planning policies reflect that. 

As the ozone standard is lowered, rural and mountainous areas 
will also have difficulty attaining and implementing the ozone 
NAAQS but have fundamentally different issues to contend with 
such as more transported and natural pollution. 

In the NAAQS proposal, background ozone refers to components 
of international transport, transport into rural areas, and ozone 
from natural sources, including wildfire and stratospheric intru- 
sion. This can account for a significant portion of measured ozone 
in the Intermountain West and is usually beyond a state’s ability 
to control. 

In its proposal, EPA suggests that these background contribu- 
tions can be addressed by existing regulatory relief mechanisms, 
including the exceptional event rule. While we appreciate the ef- 
forts to retain these mechanisms in their current state they require 
extensive resources to document uncontrollable pollution. It is im- 
perative that EPA make improvements to these mechanisms and 
streamline the demonstration and approval process so states and 
EPA resources are properly allocated to reducing emissions rather 
than performing paperwork exercises. 

The DEQ has extensive experience in implementation of the ex- 
ceptional event rule since its promulgation in 2007. We have pro- 
duced several demonstrations showing that fire, high wind, and 
stratospheric intrusion have clearly caused exceedances of the 
NAAQS for PM 10, PM 2.5, and ozone. Specifically for ozone we’ve 
submitted five demonstrations to EPA Region 8 for stratospheric 
intrusion and we’re the only agency and the Nation that has re- 
ceived a concurrence on intrusion event. 
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Based on this experience, each stratospheric intrusion dem- 
onstration takes between four and eight months to produce. The ef- 
fort to produce those demonstrations use internal staff expertise, as 
well as assistance from federal, state, and academic staff focused 
on researching and diagnosing these intrusion events. 

While we’ve not produced a demonstration to show ozone 
exceedances caused by wildfire, we’re familiar with those dem- 
onstrations that EPA has concurred with. And to prepare com- 
parable demonstration, it requires 15 months and contractor assist- 
ance of $150,000 per event. 

In order for states to implement the exceptional events rule in 
the practical fashion, EPA must update and streamline the process. 
A key to this is developing workable technical tools to help states 
analyze these exceptional events. The EPA and other governmental 
agencies already have several online systems to provide data and 
analyses. There should be a concerted effort by EPA to consolidate 
these tools into a workable system to provide the necessary tech- 
nical products. 

Concurrently, EPA needs to follow through on their plans to pro- 
vide clear requirements to demonstrate an exceptional event and 
produce very specific guidance for wildfire and stratospheric intru- 
sion demonstrations for ozone. Eurthermore, EPA needs to commit 
well-defined timelines for the region’s review and decision on excep- 
tional event. 

At this time, there are no timelines for EPA’s review and deci- 
sion. This leaves air agencies with uncertainty when making regu- 
latory decisions that can be affected by the inclusion or exclusion 
of exceptional data. 

We recognize that EPA’s responsibility to protect public health is 
the driving cause of lowering the ozone standard. However, over- 
burdening state resources with administrative exercises will not 
help to achieve this objective. In addition to protecting public 
health, it is also the EPA’s responsibility as the promulgators of 
this rule to provide states with the tools and ^idance necessary 
to implement its standards and commit to doing so in a timely 
fashion. Therefore, EPA needs to devote the necessary resources to 
this issue to resolve concerns of rural and Intermountain West 
States. 

Thank you. 

[The prepared statement of Ms. Keslar follows:] 
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HEARING ON: 

“REALITY CHECK PART tl: THE IMPACT OF EPA’S PROPOSED OZONE 
STANDARDS ON RURAL AMERICA” 

APRIL 29. 2015 


1. Introduction 

To understand Wyoming's perspective one would first benefit from knowing the key 
characteristics of the state. Wyoming is a large state covering 97,814 square miles and has the 
smallest population of any state, at approximately 584,000. Much of the state, as with much 
of the west, is still unsettled and consists of many rural communities with large distances in 
between. There are only nine towns and cities in the state with populations greater than 
10,000. More than half of the land in Wyoming is owned and managed by the federal 
government. The mean elevation of Wyoming is 6,700 feet. A lower-ozone National Ambient 
Air Quality Standard (NAAQS), with design values influenced heavily by background ozone, 
leaves the Wyoming Department of Environmental Quality - Air Quality Division (DEQ) faced 
with new challenges in implementation, considering Wyoming's nature as a high-elevation, 
largely rural state with the lowest population in the United States. 

Ozone is a complex air pollutant that can exist naturally, such as the ozone layer in the upper 
atmosphere, or be formed at ground level by emissions from both anthropogenic (man-made) 
and natural sources such as wildfire and trees. At ground-level, ozone is not directly emitted 
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from sources, it is formed by complex reactions of other pollutants in the atmosphere. There 
are approximately 280 chemical reactions that describe ozone formation at ground level, where 
each area has a unique mix of sources and meteorology that govern ozone formation. 
Additionally, at high-elevations, ozone can be injected into our atmosphere from the ozone 
layer. This makes ozone exceedingly complex to understand and control. So far, EPA has 
focused on urban areas with high population density and the highest ozone concentrations in 
order to protect public health. The tools and planning policies that EPA has developed to 
control ozone have been developed for summertime ozone issues in urban population centers, 
in mostly flat terrain and low elevations. As the ozone standard is lowered, rural areas will have 
difficulty attaining the ozone NAAQS, due to fundamentally different characteristics such as 
terrain, meteorology, fewer nearby anthropogenic sources, and more transported and natural 
pollution. 

Currently, Wyoming has one non-attainment area the 2008 ozone standard. This area, known 
as the Upper Green River Basin, encompasses more than one county, and has a population of 
approximately 10,000 people and is surrounded by mountain ranges on three sides. The area 
is also a prolific oil and gas production area. In 2005, the DEQ began to monitor ozone 
exceedances in wintertime, which at the time was a relatively new phenomenon. In 
wintertime, tight inversions can form in the Basin, trapping pollutants. This, coupled with 
ultraviolet light reflection off the snow, leads to ozone exceedances in this relatively remote 
and unpopulated area. The DEQ has worked with local governments, federal land managers, 
industry, and the public, spending approximately $9.5 million dollars over the last ten years, to 
lower ozone concentrations in the Upper Green River Basin. In coordination with these federal 
and private partners, we performed the majority of the research and work in advance of the 
area's official 2012 designation. Wyoming and its partners took the initiative to solve this 
unique issue in the absence of EPA regulatory tools for our situation. Since the designation, 
we have not had any further exceedances of the ozone NAAQS. The work that we have done 
will be useful for other states struggling to understand and control wintertime ozone 
formation in rural areas. 
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Wyoming recognizes EPA's statutory responsibility to research and propose revisions to the 
primary and secondary ozone NAAQS to provide requisite protection of public health, with an 
adequate margin of safety, and public welfare. This testimony focuses on implementation 
issues that are of particular concern to Wyoming, in inter-mountain west, and rural and agricultural 
states in general: background and transported ozone; rural area nonattainment; and the 
available policies for addressing nonattainment issues, in particular exceptional events. 

Whatever level EPA chooses for the ozone standard, implementation in the west will require a 
much better understanding of the role of natural and transported ozone, and we are looking to 
EPA to provide the resources needed to advance our knowledge in these areas. In addition, we 
call on EPA to improve upon the tools states may use to address areas that exceed the standard 
due to sources over which they have little or no control. Wyoming has shown leadership in the 
past to solve a unique ozone issue that was locally generated. However, it will be difficult for 
Wyoming and other states in the inter-mountain west to tackle issues of naturally formed and 
transported ozone without a cooperative and concerted effort by EPA and western states. 

2. Ambiguity and Implications of Background Ozone 

The term "background ozone" has been used in many different contexts. In the NAAQS proposal, 
the background ozone discussion refers to components of international transport of ozone and 
precursors, ozone transported into rural areas from anthropogenic sources, and ozone from 
natural sources including wildfire and ozone from the stratosphere that has intruded into the 
troposphere. Background levels of ozone in rural and remote locations, including many inter- 
mountain west national parks, can exceed the range of the ozone NAAQS proposed by EPA (65- 
70 ppb). In many of these areas, very little of the ozone can be attributed to emissions from 
nearby sources. Depending on the level of the 2015 ozone standards, many of these areas 
could end up being classified as non-attainment areas. This will be a new challenge for rural 
inter-mountain west states because ozone nonattainment planning policies and strategies have 
historically been focused on solving urban ozone exceedances. 
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Ozone exceedances in areas like these remote western national parks originate from a mix of 
anthropogenic and non-anthropogenic sources. That source mix, transport of pollutants over 
the complex terrain common in western states, and the role of natural events such as wildfires 
and stratospheric intrusions are just a few examples of scientific issues that are not well 
understood. The Clean Air Scientific Advisory Committee jCASAC) recommended "that EPA 
facilitate research to better characterize background levels." In the NAAQS proposal, EPA does 
not adequately address data from rural, high-elevation sites when considering background 
concentration. 

Because of this, EPA’s analysis and conclusions of the influence of background on total ozone 
levels is incomplete and not representative of observed conditions in the inter-mountain West. 
Given the high fractional contribution of background to total measured and modeled ozone 
concentrations in the inter-mountain west, a lower primary standard would put an undue 
responsibility on Wyoming and other high-elevation rural states to address high ozone 
concentrations that are beyond the states' abilities to control. Without a better understanding 
of background and what the anthropogenic contribution to background is, it will be difficult and 
ineffectual for rural western states to develop plans that focus on controlling anthropogenic 
sources. 

For these reasons, EPA should commit to developing timely implementation guidance specific 
to high-elevation rural areas to address the treatment of background ozone, and to provide 
supportive resources commensurate with the relative burden of the new standard on high- 
elevation rural states. 

In the NAAQS proposal, EPA downplays the ongoing significance of background ozone in the 
west and overstates the capability of the tools available to address the regulatory requirements 
imposed on states. To address this issue, EPA must take a different approach than used for 
urban ozone issues. EPA must research and develop tools to determine the relative 
contribution of the elements of background ozone; streamline the efforts for states to 
document these contributions; and allow states to focus resources on pollution that can be 
controlled, thereby improving air quality. 
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In its proposal, EPA suggests that these background contributions can be addressed by existing 
"regulatory relief' mechanisms, including the Exceptional Event Rule. The tools available to 
states to account for non-anthropogenic or not locally generated ozone are administratively 
burdensome and require resources and technical expertise that may not be available to 
state agencies. The DEQ recognizes that EPA intends to make improvements to the 
regulatory requirements to make these mechanisms viable options. However, the timing on these 
elements is critical and EPA has not yet committed to firm deadlines to accomplish this work. 
Nonetheless, a fundamental lack of data and understanding of the components causing 
ozone in an area will continue to hamper efforts to improve air quality. 

3. Regulatory Relief Mechanisms 

In its proposal, EPA suggests that these background contributions can be addressed by existing 
"regulatory relief" mechanisms, including the Rural Transport Area designation. International 
Transport Area Designation and the Exceptional Event Rule. This section outlines the DEQ's 
suggested improvements and experience with these relief mechanisms. 

Rural Transport Areas 

In the preamble to the proposed rule, the EPA discusses the various methods of regulatory 
relief available that are associated with U.S. background ozone, including the classification of 
eligible nonattainment areas as Rural Transport Areas (RTAs). The DEQ commends the EPA for 
retaining and expanding these regulatory relief mechanisms in light of the increasing relative 
importance of background ozone to overall ozone levels in rural, high-elevation areas with a 
lower standard. However, the fact that this classification has only been approved for two areas 
since the RTA’s inception calls into question the RTA's usefulness as a nonattainment regulatory 
relief mechanism. 

Therefore, the DEQ recommends that EPA reexamine its criteria for the acceptance of 
nonattainment areas as RTAs, as outlined in 42 U.S.C. § 7511a (h) (1). The EPA should also 
review its 2005 draft guidance. Criteria for Assessing Whether an Ozone Nonattainment Area is 
Affected by Overwhelming Transport , which has not been updated for nearly a decade. As EPA 
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further researches the components of background it will be critical to update this draft 
guidance, with state-of-the science information. 

International Transport Areas 

The DEQ also considers the EPA's recognition of the influence of International Transport on 
ozone levels under Section 179B of the Clean Air Act (CAA) to be too limiting, with little to no 
effective applicability in non-border states. Section 179B allows a state to consider in its 
attainment demonstrations whether an area might have met the NAAQS' "but for" emissions 
originating from outside of the U.S. While the EPA does not preclude non-border states from 
invoking Section 179B of the CAA, the precedent set by previous rulings suggests otherwise. 

While the DEQ agrees that "the influence of international sources on U.S. O3 levels will be 
largest in locations that are in the immediate vicinity of an international border with Canada or 
Mexico," there is a growing body of evidence that long-range transport of international 
emissions impacts ozone levels in the Western U.S. The EPA should continue to conduct and 
review research in the area of long-range international transport, and translate its findings into 
a stronger regulatory framework. 

Similar to the EPA's draft guidance on RTA demonstrations, the only existing guidance for the 
development of "but for" demonstrations of the influence of International Transport under 
Section 179B is extremely outdated ( Criteria for Assessing the Role of Transported 
Ozone/Precursors in Ozone Nonattainment Areas, May 1991). The EPA should update its 1991 
guidance to include technology and tools developed in the past 24 years and reflect current 
research on international transport. 

Exceptional Events 

The EPA identifies several natural sources of ozone including wildfire and stratospheric 
intrusion. The EPA relies on the Exceptional Event Rule to account for these natural sources. 
The DEQ agrees with the premise that these events are natural and should allow for flags under 
the Exceptional Event Rule for these occurrences. Without this mechanism, areas could be 
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designated non-attainment due to natural sources beyond their control, and any required 
implementation actions would not result in an improvement to air quality. However, there are 
several implementation challenges associated with the Exceptional Event Rule that the ERA 
should consider. 

As stated in the preamble, the extent to which ozone related to wildfire and stratospheric 
intrusions contributes to a measured ozone concentration on a given day can be uncertain and 
requires a detailed investigation and analysis to determine. This analysis serves as a basis for 
the demonstration that is required when requesting concurrence from the ERA Region under 
the Exceptional Event Rule. The demonstrations for both stratospheric intrusion and ozone 
from wildfire that the ERA has concurred with are lengthy and complicated. With the frequency 
of these events, there will be an overwhelming amount of resources needed from both state 
agencies and the ERA in order to use the Exceptional Event Rule as a viable method of relief. 

The DEQ has extensive experience in implementation of the Exceptional Event Rule, since the 
rule promulgation in 2007, We have produced several demonstrations showing that fire, high 
wind and stratospheric intrusion have clearly caused exceedances of the NAAQS for PMio, 

PIVI 2 . 5 , and ozone. Specifically, the DEQ has submitted five (5) demonstrations to EPA Region 8 
for stratospheric intrusion of ozone causing exceedances of the NAAQS at Wyoming ambient 
monitors, with one (1) concurrence from EPA. The other four (4) demonstrations to date have 
not been acted on by EPA. 

So far, we are the only agency in the nation that has received concurrence for a stratospheric 
intrusion event. Based on this experience, each demonstration took between four and eight 
months to produce. The effort to produce those demonstrations used internal staff with 
meteorological expertise as well as assistance from the EPA's stratospheric ozone intrusion 
workgroup, a group of state regulators. Federal regulators, and academics focused on 
researching and diagnosing stratospheric ozone intrusions. 

While the DEQ has not produced a demonstration to show a clear causal relationship between 
a wildfire and ozone exceedance, the DEQ is familiar with the demonstrations that the EPA has 
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posted as examples for wildfire impacts and ozone. The DEQ has concluded that it would 
require 15 months and contractor assistance of $150,000 to produce one of these 
demonstrations and any future demonstrations will require comparable resource 
commitments. 

Securing funding and additional staff resources for new NAAQS implementation is always a 
challenge, but this process will be even more difficult for low-population, rural states facing 
additional workloads under a more-stringent ozone NAAQS. Wyoming is a one half of one 
percent funded state based on the EPA's current allocations of state air grants (42 U.S.C. § 
7405). Population-based grants made more sense at a time when air pollution workloads were 
more directly tied to population. However, a lower ozone NAAQS leaves states in the 
Intermountain West - specifically those that have large, rural tracts with low population - 
grossly underfunded and understaffed given the current funding formulas. The traditional EPA 
provided tool-kits for ozone attainment in densely populated urban areas are inappropriate for 
our situation, leaving the DEQ to develop the appropriate tools with no additional funding or 
staffing. 

EPA needs to examine the current mechanism for federal funding through State and Tribal Air 
Grants (STAG) in order to find alternatives for states facing these challenges. The funding that 
inter-mountain west states require for addressing this important new challenge should not 
come from a reallocation of existing funds that are currently used to carry out other important 
air quality management programs, nor should it adversely impact ongoing air quality 
improvement efforts in other regions of the country. 

Improvements to the EER 

In order for states to utilize the provisions of the Exceptional Events Rule in a practical fashion, 
EPA needs to streamline the process, provide the tools and guidance required to prepare 
demonstrations, and respond to exceptional event demonstrations in a timely fashion. 

The EPA has plans to revise the Exceptional Events Rule, and it is DEQ's understanding that the 
proposed Rule is ready to send to OMB, with an expected release in fall of 2015. It is 
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imperative that this rule contain solutions to streamline the Exceptional Event process with 
clear requirements to demonstrate an exceptional event, updated technical tools needed to 
produce strong scientifically based demonstrations, and clear approval processes. 

The ERA needs to develop workable technical tools to streamline the investigation and analysis 
process. The ERA and other governmental agencies already have several different online 
systems to provide data and analyses of different events. There should be a concerted effort by 
the ERA to consolidate these tools into a workable system to produce technical work products 
and analyses. Concurrently, the ERA should follow through on plans to produce guidance for 
ozone occurring due to wildfire demonstrations and stratospheric intrusion events. 

Furthermore, to streamline the Exceptional Event process, the ERA must commit to well- 
defined timelines for the ERA Region's review and decision on exceptional event 
demonstrations. At this time, ERA has no time schedule requirements for the review and 
decision-making, while the state, local and tribal air agencies have required deadlines for 
flagging and submitting demonstrations. This leaves air agencies with uncertainty when making 
regulatory decisions that can be affected by the inclusion or exclusion of event-affected data. It 
is imperative that the ERA follows through with these activities in the ongoing tool to 
appropriately characterize natural events. 

4. Summary 

Making the right choices about how to improve air quality in the inter-mountain west and 
rural areas in general will depend on how well we understand background and how we 
implement the tools to account for it. ERA must implement these streamlining efforts so states 
are not spending excessive resources documenting pollution outside of their control. If 
technically sound research and streamlining efforts are implemented by ERA in a timely fashion, 
states can use their limited resources to focus on appropriate improvements to air quality. 

We recognize that ERA'S responsibility to protect public health is the driving cause of lowering 
the ozone standard. However, overburdening State resources with administrative exercises will 
not be conducive to attaining this objective. In addition to protecting public health, it is also 
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the era's responsibility, as the promulgators of this rule, to provide the states with tools and 
guidance necessary to implement its standards. Therefore, we call on ERA to devote the 
resources to this issue for the inter-mountain west. 


Attachment: Wyoming Department of Environmental Quality - Air Quality Division Comments 
on the Rroposed National Ambient Air Quality Standards for Ozone. 
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Cara Keslar is the Monitoring Section Supervisor in the Wyoming Department of 
Environmental Quality - Air Quality Division. She has 18 years of experience in the 
environmental field, including 1 3 years in the Air Quality Division, Ms. Keslar has spent 
10 years specializing in ambient air quality monitoring and ozone and also has extensive 
experience in National Environmental Policy Act issues. Ms. Keslar has a bachelor’s 
degree in Chemical Engineering from Clarkson University and a master’s degree in 
Environmental and Occupational Health from University of Illinois at Chicago. 
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Chairman Bridenstine. Thank you for your testimony. 

I now recognize Dr. Miller for five minutes to present his testi- 
mony. 


TESTIMONY OF DR. PAUL J. MILLER, 

DEPUTY DIRECTOR AND CHIEF SCIENTIST, 
NORTHEAST STATES FOR COORDINATED 
AIR USE MANAGEMENT 

Dr. Miller. Good afternoon. My name is Paul Miller and I am 
Deputy Director and Chief Scientist of the Northeast States for Co- 
ordinated Air Use Management, or NESCAUM. I thank Mr. Chair- 
man, Ms. Ranking Member, and the Members of the Subcommittee 
for providing NESCAUM with the opportunity to provide these 
comments today on U.S. EPA’s proposed ozone standards. 

NESCAUM is a regional association of state air pollution control 
agencies representing Connecticut, Maine, Massachusetts, New 
Hampshire, New Jersey, New York, Rhode Island, and Vermont. 
NESCAUM provides policy and technical support for our state 
member agencies in furtherance of their air quality and climate 
programs. Our member state agencies have the primary responsi- 
bility for developing strategies that will attain and maintain cur- 
rent and potentially revised ozone standards in their states and in 
downwind areas affected by transport. 

My testimony today reflects the majority views of NESCAUM as 
a state membership organization. Individual NESCAUM member 
states do hold separate views regarding issues specific to those 
states’ circumstances, which may differ from NESCAUM states’ 
majority consensus. 

Over its 45-year history, the Clean Air Act has saved hundreds 
of thousands of lives and generated trillions of dollars in health 
and welfare benefits for our nation. Compliance with national am- 
bient air quality standards have consistently proven less costly and 
more beneficial than either its critics or supporters predicted. 

Within the NESCAUM region, states have successfully met the 
challenge of reducing air pollution over the years while their econo- 
mies, populations, and energy use have grown. While air quality 
has improved markedly under the existing Clean Air Act frame- 
work, the science clearly demonstrates that adverse impacts con- 
tinue to occur and more protective ozone standards are needed. 

NESCAUM supports a health-based ozone standard within the 
range recommended by the Clean Air Act Scientific Advisory Com- 
mittee, or CASAC, of .060 to 0.070 parts per million, eight-hour av- 
erage. Ground-level ozone is a respiratory irritant that adversely 
affects both people with respiratory disease and healthy children 
and adults. It can cause premature death. 

The science was sufficiently strong in 2007 to justify a more pro- 
tective ozone health standard, but the standard set by ERA at that 
time fell short of what was needed. The science remained suffi- 
ciently strong in 2010 when EPA tried to reconsider its earlier vi- 
sion but ultimately could not do so. It is now 2015 and the science 
has only become stronger. By extension, the current ozone NAAQS 
of 0.075 parts per million remains inadequate. Retaining this as a 
standard should not be an option. 
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As today’s hearing encompasses impacts on rural and agricul- 
tural sectors of America, I would like to focus the remainder of my 
comments on EPA’s proposal for the revised secondary standard. 
The main focus of EPA’s proposal is to provide increased protection 
against vegetation-related impacts. 

Ozone is the most important air pollutant affecting economically 
valuable agricultural crops and other vegetation in North America 
and elsewhere. Long-term exposure to ground-level ozone above 
natural background concentrations results in diminished crop 
yields and in decreased forest productivity. In the United States, 
studies of estimated crop losses due to ozone damage are in the bil- 
lions of dollars annually. 

In light of the existing science, NESCAUM supports a secondary 
ozone standard of the W126 index form, which is intended to better 
reflect biologically relevant ozone levels. EPA is proposing to revise 
the secondary ozone NAAQS to a level within the range of 13 to 
17 parts per million hours average over three years, but setting the 
standard within the range of an eight-hour average, .065 to .070, 
which it asserts would provide equivalent protection. 

We believe that the W126 basis of EPA’s proposed secondary 
NAAQS is at and above the CASAC recommended range. As a re- 
sult, EPA’s proposed level is not entirely consistent with the exist- 
ing science. 

In achieving more protective ozone standards, mobile sources re- 
main an important emissions sector. EPA needs to be forward-look- 
ing in addressing these as the full benefits of their emissions reduc- 
tions take time to be realized due to fleet turnover rates and other 
factors. Strategies to reduce ozone forming nitrogen oxides or NOx 
from mobile sources such as lower emission standards for heavy- 
duty on-road diesel vehicles, updated federal aftermarket catalytic 
converter policies, diesel inspection and maintenance programs, 
and idling reduction measures are significant opportunities for low- 
ering ozone pollution going forward. 

In sum, NESCAUM firmly believes that science must drive the 
ozone standards. EPA’s most recent proposal generally better 
aligns with the long-standing science but may not adequately re- 
flect levels needed to protect farms and forests. 

I thank you for your attention and I’m happy to answer any 
questions you may have. 

[The prepared statement of Dr. Miller follows:] 
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Good afternoon. My name is Paul Miller, and I am Deputy Director and Chief Scientist with the 
Northeast States for Coordinated Air Use Management (NESCAUM). I thank Mr. Chairman, 
Ms. Ranking Member, and all the members of the Subcommittee for providing NESCAUM with 
the opportunity today to offer the following comments on the U.S, Environmental Protection 
Agency’s (EPA’s) proposed ozone standards and potential impacts on rural America. 

NESCAUM is a regional association of state air pollution control agencies representing 
Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and 
Vermont. NESCAUM provides policy and technical support to our state member agencies in 
furtherance of their air quality and climate programs. Our member state agencies have the 
primary responsibility for developing strategies that will attain and maintain current and 
potentially revised ozone standards in their own states and in downwind out-of-state areas. 

My testimony today reflects the majority views of NESCAUM as a state membership 
organization. Individual NESCAUM member states may hold separate views regarding issues 
specific to that state’s circumstances, which may differ from the NESCAUM states’ majority 
consensus. 

Over its 45 year history, the Clean Air Act has saved hundreds of thousands of lives and 
generated trillions of dollars in health and welfare benefits to our nation.' Compliance with 
national ambient air quality standards have consistently proven less costly and more beneficial 
than either its critics or supporters predicted.'^ 

Within the NESCAUM region, states have successfully met the challenge of reducing air 
pollution over the years while their economies, populations, and energy use have grown (see 
example of Massachusetts in Figure 1 below). 


‘ U.S. EPA, The Benefits and Costs of the Clean Air Act: 1970 to 1990, EPA Report to Congress, EPA-4I0-R-97- 
002 (1997); U.S. EPA, The Benefits and Costs of the Clean Air Act from 1990 to 2020, Summary Report, U.S. EPA 
Office of Air and Radiation (March 2011). 

’ See. e.g., NESCAUM, Environmental Regulation and Technology Innovation: Controlling Mercury Emissions 
from Coal-Fired Boilers, NESCAUM Report (Boston, MA), 2000. Available at 
http://www.nescaum.org/documents/rDt0Q0906mercurv innQvalive-lechnologv.pdf . 
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Figure 1. Trends in Massachusetts Economic Growth and Air Quality Indicators: 1980- 
2011 
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Source: Massachusetts Executive Office of Energy and Environmental Affairs, "Cleaner Air and Economic 
Growth, ” httv://www.mass.eov/eea/acencies/massdeDtair/renorts/cleaner-air-and-economic~erowth.html (accessed 
April 24. 2015). 

While air quality has improved markedly under the existing framework of the Clean Air Act, the 
science clearly demonstrates that adverse impacts continue to occur at current ozone levels, and 
more protective ozone standards are needed. 

1. NESCAUM supports a primary ozone health standard consistent with the science, 
consistent with the requirements of the Clean Air Act, and consistent with the Clean 
Air Scientific Advisory Committee’s (CASAC’s) recommendations. 

NESCAUM supports a health-based ozone standard within the CASAC-recommended range of 
0.060 - 0.070 ppm, 8-hour average, that would ensure an adequate margin of safety as directed 
by the Clean Air Act. 
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Ground-level ozone is a respiratory irritant that adversely affects both people with respiratory- 
disease and healthy children and adults. It can cause premature death. The science was 
sufficiently strong in 2007 to justify a more protective ozone health standard, but the standard set 
by EPA at that time fell short of what was needed. The science remained sufficiently strong in 
2010 when EPA tried to reconsider its earlier revision, but ultimately could not do so. It is now 
2015, and the science has only become stronger. 

Lung function changes in healthy adults have been demonstrated to occur in controlled chamber 
studies at ozone levels of 0.070 ppm for up to 6.6 hours, the upper bound of EPA’s proposed 
range.^ These data do not account for increased sensitivities due to age or pre-existing respiratory 
conditions such as asthma. They also do not account for exposures that can occur for longer than 
6.6 hours. Ozone exposure at 0.070 ppm has also been linked to cardiovascular effects.'' These 
factors militate against the 0.070 ppm level being protective with an adequate margin of safety. 

By extension, the cuixent ozone NAAQS of 0.075 ppm remains inadequate. Retaining this as a 
standard should not be an option. 

We recognize that Executive Order # 12866 requires EPA to conduct a regulatory impact 
analysis (RIA) for the proposed ozone NAAQS revisions. Such an analysis may include 
information about costs under various NAAQS scenarios, but must not come into play in EPA’s 
decision on setting the level of the NAAQS. Only after the level of the NAAQS has been 
established should EPA consider issues on how to implement the standard efficiently in order to 
achieve health benefits as expeditiously as practicable. Implementation issues must not be 
considered in setting the level of the NAAQS. 

2. NESCAUM supports a cumulative, seasonal standard in the form referred to as 
W126 for the secondary ozone standard to better protect agriculture and forests. 

Ozone is the most important air pollutant affecting economically valuable agricultural crops and 
other vegetation in North America and elsewhere.^’* Long-term exposure to ground-level ozone 
above natural background concentrations results in diminished crop yields^ * and decreased forest 


■’ Clean Air Scientific Advisory Committee. CASAC Review of the EPA’s Second Draft Policy Assessment for the 
Review of the Ozone National Ambient Air Quality Standards. Letter to EPA dated June 26, 2014. See; 
http;//yosemite-epa.gov/sab/sabproduct.nsf/5EFA320CCAD326E885257D03007i531C/SFi!e/EPA-CASAC-14- 
004+unsigned.pdf. 

^ Ibid. 

^ Mauzerall, D.L.; Wang, X. Protecting Agricultural Crops from the Effects of Tropospheric Ozone Exposure: 
Reconciling Science and Standard Setting in the United States, Europe, and Asia; Anm/. Rev. Energy Environ. 2001, 
26, 237-268. 

Ashmore, M.R.; Marshall, F.M. Ozone Impacts on Agriculture: An Issue of Global Concern; Adv. Botanical Res. 
1998, 29,31-52. 

’ Chaineides, W.L.; Kasibhatia, P.S.; Yienger, J.; Levy, H. The Growth of Continental-Scale Metro-Agroplexes, 
Regional Ozone Pollution, and World Food Production; Science 1994 , 264, lA-11. 
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productivity.* '*’ " In the United States, studies have estimated crop losses due to ozone damage 
in the billions of dollars annually.'^"'^’''' 

In light of the existing science, NESCAUM supports a secondary ozone standard of the “W126 
index” form. If the standard is based on a 3-year averaging period, then the level of the 
secondary standard should be set so that it does not exceed CASAC’s recommended range of 7- 
15 ppm-hrs in an individual year. 

EPA is proposing to revise the secondary ozone NAAQS to a level within a range of 13-17 ppm- 
hrs averaged over three years, but setting the standard in the 8-hour form within the 0.065-0.070 
ppm range, which it asserts would provide equivalent protection. 

The W126 basis of EPA’s proposed secondary NAAQS is at and above the CASAC- 
recommended range. As a result, EPA’s proposed level is not entirely consistent with the 
existing science and CASAC’s recommended range. 

As far back as 2001 , ozone monitoring has indicated that much of the NESCAUM region may 
already be below 1 5 ppm-hours. Documented forest damage, however, still occurs at these 
levels. Trained observers in the national Forest Health Monitoring program routinely observed 
foliar ozone damage symptoms in sensitive tree species in sections of the NESCAUM region and 
elsewhere in the eastern U.S. at levels comparable to or below 1 5 ppm-hrs.'* This indicates that a 
secondary ozone standard of the W 1 26 form towards the lower end of the CASAC- 
recommended range would provide better protection against current adverse impacts on forests 
in the NESCAUM region. 

3. EPA and the states need to address interstate transport of ozone pollution and its 
precursors in a timely manner. 


® Fiscus, E.L.; Booker, F.L.; Burkey, K.O. Crop responses to ozone: uptake, modes of action, carbon assimilation 
and partitioning; Plant, Cell, and Ertvl. 2005, 28,, 997-101 1. 

^ Broadmeadow, M. Ozone and Forest Trees; New Phytologist 1998, 129, 123-125. 

Chappelka, A.H.; Samuelson, L. Ambient Ozone Effects on Forest Trees of the Eastern United States: A Review; 
New Phyiohgist 1998, 139, 91-108. 

” Kamosky, D.F.; Skeliy, J.M.; Percy, K.E.; Chappelka, A.H. Perspectives Regarding 50 Years of Research on 
Effects of Tropospheric Ozone Air Pollution on U.S. Forests; Envil Poll. 2007, 147, 489-506. 

Adams, R.M.; Crocker, T.D. The Agricultural Economics of Environmental Change: Some Lessons from Aiv 
Pollution; J. Envtl Mgmt. 1989, 28, 295-307. 

Murphy, J.J.; Delucchi, M. A.; McCubbin, D.R.; Kim, H.J. The Cost of Crop Damage Caused by Oa^ne Air 
Pollution from Motor Vehicles; J. Envtl Mgmt. 1999, 55, 273-289. 

Avnery, S.; Mauzerall, D.L.; Liu, J.; Horowitz, L.W. Global crop yield reductions due to surface ozone exposure: 

1 . Year 2000 crop production losses and economic damage; Atmos. Envt. 2011, 45, 2284-2296. 

EPA OAQPS Staff Paper, “Review of the National Ambient Air Quality Standards for Ozone: Policy Assessment 
of Scientific and Technical Information,” EPA-452/R4)7-003, January 2007 (Figure 7-6, p. 7-28). 

Smith G, Coulston J, Jepsen J, Prichard T. A national ozone biomonitoring program: Results from field surveys of 
ozone sensitive plants in northeastern forests (1994-2000), Environ. Monit. Assess. 2003, 87(3), 271-291 . 
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NESCAUM states are subject to significant ozone contributions from pollution sources in 
upwind states, in addition to pollution emitted within the NESCAUM region. Interstate transport 
must be addressed in order for states to meet more protective ozone standards. 

4. EPA should consider ozone’s contribution to climate change and methane’s 
influence on ozone concentrations. 

We note that ozone is a recognized contributor to atmospheric warming, and its global 
background levels have been rising due to increased anthropogenic precursor emissions. 
Addressing short-lived greenhouse gases (GHGs) helps mitigate near term climate change as 
ongoing deliberative processes proceed to address the longer-lived GHGs like carbon dioxide. 

As an added co-benefit, an ozone standard that addresses its impact on climate change (as well as 
air quality) would include methane reduction strategies. Methane is a GHG in its own right, but 
is not typically considered in current ozone attainment strategies due to its relatively low 
chemical reactivity in the context of shorter term episodic peak ozone levels (e.g., 8-hour 
averages). In the global background context, however, methane can have a significant influence 
on ozone levels.'^In our 2010 comments on the reconsideration of the 2007 ozone standards, 
NESCAUM provided a preliminary modeling assessment of methane’s influence on broad 
regional ozone concentrations in the eastern United States. Our modeling indicated that elevated 
methane concentrations above pre-industrial levels are contributing to increased long-term ozone 
in our region.’® This suggests that a methane reduction strategy will have “triple” benefits by 
reducing ozone as a GHG, reducing ozone as a criteria air pollutant, and reducing methane both 
as a GHG and ozone precursor. 

5. EPA should be forward-looking in addressing mobile sources. 

In achieving more protective ozone standards, mobile sources remain an important emissions 
sector. EPA needs to be forward-looking in addressing these as the full benefits of their 
emissions reductions take time to be realized due to fleet turnover rates and other factors. 
Strategies to reduce ozone forming nitrogen oxides (NOx) from mobile sources, such as lower 
emission standards for heavy-duty on-road diesel vehicles, updated federal aftermarket catalytic 
converter policies, diesel inspection and maintenance programs, and idling reduction measures 
are opportunities for lowering ozone pollution going forward. 

6. Summary 

In sum, NESCAUM firmly believes that science must drive the ozone standards. We have 
remained consistent with the levels and forms that we have supported in previous EPA ozone 


” Fiore AM, Jacob DJ, Field BD, Streets DG, Fernandes SD, Jang C. Unking ozone pollution and climate change: 
The case for controlling methane. Geophys. Res. IMI. 2002, 29,1919, doi: 10. 1029/2002GL01560i. 

Northeast States for Coordinated Air Use Management. Comments to EPA on Proposed NAAOS for Ozone. March 
2010. http://www.nescaum.org/documents/nesc_o3_naaqs_reconsid_comments_20 1 00322-final-all.pdf 
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reviews dating back to 2007.^^ EPA’s most recent proposal generally better aligns with the long 
standing science, but may not adequately reflect levels needed to protect farms and forests. 

! thank you for your attention, and 1 am happy to answer any questions you may have. 


See: i) Northeast States for Coordinated Air Use Management. Comments to EPA on Proposed NAAOS for 
Ozone, October 2007, http://ww'w.nescaum.org/documents/nesc 03 naaqs comments-final-20071004.pdf ; 2) 
Northeast States for Coordinated Air Use Management. Comments to EPA on Proposed NAAOS for Ozone. March 
2010. http://w\vw.nescaum.or£/documents/nesc o3 naaqs reconsid comments 20100322-finai-all.pdF . For 
additional comments and ora! testimony from NESCAUM on the NAAQS for ozone, see: 
http://www.nescaum.org/topics/ozone . 
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Chairman Bridenstine. Thank you, Dr. Miller. 

I now recognize Mr. Abernathy for five minutes to present his 
testimony. 


TESTIMONY OF MR. KEVIN ABERNATHY, 

DIRECTOR OF REGULATORY AFFAIRS, 

MILK PRODUCERS COUNCIL; 

VICE CHAIR, DAIRY CARES 

Mr. Abernathy. Thank you, Mr. Chairman, distinguished Mem- 
bers of the Committee. I appreciate you holding this hearing today 
to discuss the EPA’s proposed new standards on ozone. 

I’ve lived in the San Joaquin Valley of California all of my life, 
and as you might already know, there’s three things that make 
unique — that are very unique to California. We are the Nation’s ag- 
ricultural powerhouse. We’re in the middle of a terrible drought 
and we remain one of the most challenging air basins in the Nation 
for meeting air quality standards. 

While these things are true, there’s much more to our story. Val- 
ley agriculture, business, and regulators have worked together to 
dramatically improve air quality while producing more crops in 
hopes of a stronger economy, and we can continue this if we act 
wisely, but we have to face the harsh reality. That reality is as the 
air gets cleaner, achieving further incremental improvements be- 
comes technologically and economically challenging. As we move to- 
ward near background levels, it becomes almost impossible. A 
change in strategy is certainly needed. 

As the current act monitors air quality agencies and bureaucracy 
and forcing them to implement multiple redundant standards for 
criteria pollutants, this wastes time and money. They’re held ac- 
countable for these standards without regard to whether they’re 
achievable. They’re asked to literally do the impossible, control pol- 
lution and in some cases from sources they don’t regulate, achieve 
reductions from technologies that don’t exist today. 

California dairy families produce nearly a fifth of the country’s 
milk generating $63 billion in the economy, over 443,000 jobs, and 
agricultural production and processing accounts for 37.8 percent of 
the regional employment. It’s to be said that for every dollar that 
comes onto the dairy farm, $8 are stimulated in the local commu- 
nity. 

With the Valley’s unique topography, temperature inversions, we 
face very tough challenges. With 10 times less pollution per square 
mile than Los Angeles with our stagnant air conditions, we strug- 
gle to meet ever-tightening air quality standards with pollution 
that’s not only imported from the San Francisco Bay area but also 
from countries as far away as Asia. Slide one, please. 

[Slide.] 

We are very, very proud of this slide. It shows that we have had 
a 97 percent reduction in the 1-hour ozone standard with over 600 
rules that have been implemented in the San Joaquin Valley, such 
as Rule 4574 stationary engines. Rule 4702 on stationary engines, 
4570 for VOCs from CAFOs. 4570 is an interesting note from the 
standpoint that it’s the San Joaquin Valley’s most expensive indi- 
vidual rule ever passed on Central Valley dairy families. All told. 



47 


businesses have spent more than 40 billion in complying with these 
rules. 

Slide #2. 

[Slide.] 

We’ve been committed. We made the comment that we would — 
we wanted rules that were based on sound science and guided by 
sound science that we would live with the results. With that, we 
have spent more than $50 million studying air quality in the Cen- 
tral Valley and in California. Now that the low-hanging fruit has 
been picked, our air quality in the San Joaquin Valley has the 
daunting task — we’ve reduced emissions by 80 percent but we have 
to find another 90 percent to meet the current standard, let alone 
a reduced standard. 

Slide #3. 

[Slide.] 

What’s interesting about the past slide that I missed on was the 
fact that we’re potentially looking at shutting down all combustible 
sources of emissions in the Central Valley to meet the current 
standard. With that. Slide #3. Thank you. 

[Slide.] 

As you see here, with the potential lowering of the standard, 
we’re potentially looking at having a lot of the country coming in 
to noncompliance. 

Let me finish with, in summary, California dairy families are 
under the Nation’s most strict environmental regulations from 
water quality to energy cost from the climate change regulations — 
and this is all happening during the middle of the historic drought 
in the Central Valley as farmers have been cut back between 65 
and 100 percent of their water allocations. 

We must ask the question: How long will California remain the 
number one agricultural state with nearly 500 dairy farms, as Rep- 
resentative Valadao noted, have closed in the past five years. As 
prominent states around us that have been luring our farmers out 
of California, they’ve actually made public comments thanking us 
for sending us “your hest farmers.” It may draw a chuckle but I 
would say beware; you possibly could be next. California is just the 
canary in the coalmine. We strongly urge leaders like yourselves to 
take careful considerations of the testimony provided today. 

Again, thank you, Mr. Chairman and Members of the Sub- 
committee, for your attention and opportunity to provide testimony. 

[The prepared statement of Mr. Abernathy follows:] 
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Chairman Bridenstine, Vice Chairman Westerman, Ranking Member Bonamici and 
Distinguished Members of the Subcommittee: 

Thank you for holding this hearing on the importance of the U.S. Environmental Protection 
Agency’s proposed new National Ambient Air Quality Standards (NAAQS) for ozone and the 
potential for these standards to impact rural America. 

I have lived in rural America all of my life, specifically in the San Joaquin Valley of California. 
If one were to rely only on news media descriptions of the Valley in recent years, one likely 
would conclude at least three things: 

1) The Valley is the nation’s agricultural powerhouse, 

2) The Valley is struggling with historic drought, and 

3) The Valley remains one of the nation’s most-challenging air basins when it comes to 
meeting air quality standards. 

All of these things are true, but they don’t tell the whole story. In fact, the real story is one of 
tremendous good news -- how agriculture, business and regulators in the San Joaquin Valley 
have worked together creatively and with ingenuity to dramatically improve air quality and 
increase efficiency in use of water, energy and other resources, even as they have dramatically 


^ www.milkproducerscQuncii.Qrg 
^ www.d3jrvcares.com 
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increased productivity. That has been the story for decades and it could continue to be the story 
going forward if we act wisely. 

But we are at a crossroads today. The federal Clean Air Act - born in 1 963 and subject to major 
amendments in 1970, 1977 and 1 990 - produced great strides forward in improved air quality 
across our nation. Because of these major improvements, the job of achieving even cleaner air is 
getting significantly more complex and difficult. And the Act as envisioned in 1 990 is no longer 
up to the task. 

Regional air pollution regulators, despite their success in actually cleaning the air, are mired in 
unnecessary bureaucracy related to implementing multiple and redundant standards for criteria 
pollutants. They are forced to waste time and money implementing measures they know won’t 
help air quality, ironically diverting their attention from potential measures that could help. They 
are held accountable for meeting standards that cannot be met without controlling pollution from 
sources they have no authority to regulate. And in some cases, they are being required to meet 
targets that are unreachable with technology available today - and that could not be met even if 
major sectors of the economy were shut down. 

This results in significant cost and uncertainty that not only increases costs for taxpayers - 
without benefits to those taxpayers - but places huge burdens on the economy in the form of 
increased business costs and uncertainty. The costs are passed through the entire economy, 
including agriculture and dairy. 

In short, we might describe the Clean Air Act as 
implemented today as an airplane on autopilot; it 
has come a long way in the right direction, but 
now is headed straight toward a mountain. The 
impact of the coming catastrophe will definitely 
be felt in the San Joaquin Valley, but it will be 
also be felt in many other parts of America. 1 will 
try to share some ideas today about how we can 
get that airplane off autopilot, steer it in the right 
direction, and continue a safe flight that achieves 
both cleaner air and a stable economy in parts of 
rural America like the San Joaquin Valley. 

The San Joaquin Valley: Air quality 
challenges, investments and succc.sses 

The San Joaquin Valley (see Figure 1) is home to 
4.2 million people, about 1 1 percent of California’s 
population. The valley has the largest agriculture- 

producing county in the nation (Fresno) and the nation’s number-one dairy county (Tulare), In 
fact, seven of the valley’s eight counties are in the nation’s top 10 agricultural producing 
counties, and the valley contains 27,000 farms. Almost 18 percent of the nation 's dairy 



Figure 1. California’s eight-county San 
Joaquin Valley. Source: SJVAPCD 
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production comes from these eight counties. The California dairy industry is responsible for 
more than 443,000 jobs, while dairy farming and related industries generate $63 billion in 
economic activity^. Overall, agricultural production and processing industries in the Valley 
accounted for 37.8 percent of regional employment.'' 

While farming and agricultural processing are the lifeblood of the Valley, it is also home to 80 
percent of the state’s oil production and California’s two major trade corridors. Interstate 5 and 
Highway 99. 

The San Joaquin Valley has unmatched challenges in meeting NAAQS. The geography and 
meteorology of the valley, which is nearly completely surrounded by mountains, creates 
temperature inversions and stagnant air. To make matters worse, pollution is transported into the 
valley from the San Francisco Bay Area, and even as far away as Asia, creating high background 
levels. Goods movement - serving all areas of the state and neighboring states - relies on major 
routes through the San Joaquin Valley. These conditions combine to create an enormous 
challenge, even though the Valley generates substantially less pollution per square mile than 
other areas of California (6 times less than the Bay Area and 10 times less than the South 
Coast/Los Angeles area).^ 

Despite these huge challenges, by several measures, dramatic improvements in air quality have 
been achieved: 

• Number of days of exceedance of the 1 997 PM 2 s standard have dropped dramatically 
since 1999 (Figure 2); 

• Inventories of nitric oxides (NOx, an ozone and particulate matter precursor) have 
dropped by more than half since 1990 (Figure 3); 

• Combined NOx and Volatile Organic Compounds (VOCs) inventories have dropped by 
nearly two-thirds since 1 990 (Figure 4); 

• Days over the 8-hour standard for ozone have dropped by 84 percent since 2003 (Figure 
5); and 

• Total hours over the 1-hour ozone standard have dropped by 97 percent since 1996 
(Figure 6). 


^ http://www.caiiforni3dairvpre5sroom.com/node/289. accessed April 24, 2015. 

htto://aic. ucdavis.edu/pubiications/moca/moca09/moca09chaDter5. pd f: accessed April 24, 2015. 

^ April 16, 2015 presentation on the 2015 Plan for the 1997 PM2.5 Standard, San Joaquin Valley Air Pollution 
Control District. 

http://www.vaijevair.org/Board meetings/GB/agenda minutes/ Aeenda/2015/Aprii/presentatiQns/07. pdf. 
accessed April 24, 2015. 
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Figure 2. Number of days of exceedance of the 1997 PMs 5 standard in the San Joaquin Valley Air 
Pollution Control District. Source: SJ)'’APCD 


San Joaquin Valley Annual Average NOx Emissions inventory and 
Targets for Attainment of 8-hour Ozone Standards 



1990 1995 2000 2005 2010 2015 2020 202S 2030 2035 2040 


(Projected Nox Attainment Targets -e-No* Inventory Trend 


Figure 3. Inventories of nitric oxides since 1990. Source: SJIAPCD 
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SJV Population Increases and Emissions Decreases 
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Figure 4. NOx and VOCs inventories since 1990. Source: SJVAPCD 



Figure 5. Days over the 8-hour standard for ozone since 2003. 
Source: Sn'APCD 
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Total Hours over the 1-hour Ozone Standard 


among all Sites per Year 



Year 

Figure 6. Total hours over the 1 -hour ozone standard since 1 996. Source: SJVAPCD 


These reductions - an overall 80 percent reduction from stationary sources under the San Joaquin 
Valley Air Pollution Control District’s (SJVAPCD’s) jurisdiction - came via a “no-stone-left- 
untumed approach” that left no economic sector untouched. Beginning in 2003, the SJVAPCD 
launched major regulatory efforts to reduce emissions from agriculture, including but not limited 
to: 

• Rule 4702 (stationary internal combustion engines); 

• Rule 4570, the nation’s strictest and most expensive regulation related to reducing 
emissions of VOCs from dairy farms; and 

• Rule 4550, which targets reductions of fine particulate matter and fugitive dust from 
dairies and other farms. 

Costs of improvements 

The dramatic improvements in air quality have not come without cost. According to the 
SJVAPCD: 

• The S.IVAPCD and/or the state of California has enacted the nation's toughest 
regulations for cars and trucks, consumer products and farms and dairies; 
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• More than 600 rules have been implemented in the San Joaquin Valley for stationary and 
area sources since 1992; 

• Rule 4570 for dairies and other confined animal facilities is the district’s most expensive 
individual rule, with a price tag of $61.5 million, and this does not include costs to dairies 
related to complying with other rules; 

• All told, business have spent more than $40 billion complying with these rules ; and 

• Another $1 billion of public and private funds have been invested in incentive programs. 

It is also important to realize that these improvements in air quality were preceded by and 
supported by a significant cooperative agreement between governments and the private sector to 
carry out extensive air quality research programs, which began in earnest in 1 990 and continue to 
this day. Under the auspices of the San Joaquin Valleywide Air Pollution Study Agency, and in 
cooperation with the Central California Air Quality Studies Policy Committee, more than $50 
million in air quality research has been conducted since 1990. This work has included technical 
studies, data analysis and modeling at more than 400 weather and pollution monitoring sites in 
Central California, augmented by aircraft flights and weather balloons. Nearly $6 million of the 
research funding was provided by the private sector, about $16.7 million from the federal 
government, and about $28 million from air districts and state and local governments.^ 

Challenges moving forward 

There is no question that in the campaign for cleaner air, the low-hanging fruit has already been 
picked. Having regulated virtually every stationary and area source, and with other agencies 
regulating mobile sources, the SJVAPCD today has reduced emissions by 80 percent - but 
“need(s) another 90 percent reduction in emissions just to meet a standard that will soon he 
replaced with an even tougher standard. 

It is also clear that it will be extremely difficult if not impossible to meet current federal ozone 
standards - let alone more stringent proposed standards - without major advances in technology 
that are not currently available, and without shutting down major industries. In fact, analysis by 
the SJVAPCD (Figure 7) shows that meeting proposed ozone standards would require 
eliminating all existins emissions from: 

• Stationary and area sources; 

• Off-road equipment; 

• Farm equipment; 

• Passenger vehicles; and 

• Heavy-duty trucks 


® June 29, 2014 memorandum to San Joaquin Valleywide Air Pollution Study Agency, 
http://www.vaHevair-ora/Board meetines/5tudv%20Aeencv/aeendas/2Q14/June/finai/04.pdf 
^ Quote from SJVAPCD Executive Director and Air Pollution Control Officer Seyed Sadredin, in presentation to 
"Workshop on Ozone NAAQS Science and Policy" on April 7, 2015. 
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Figure 3, while describing a rapidly declining ozone inventory between 1990 and 2015, also 
illustrates that NOx reductions to near-zero levels will be needed to achieve the proposed 
standards, meaning that nearly every car, truck, tractor, boiler and other combustion sources in 
the valley would need to either be eliminated or produce nearly zero emissions within the next 
two decades. 

Further complicating the matter is the issue of transboundary transport of pollution. According to 
the SJVAPCD, while the majority of emissions in the valley are generated locally, “policy- 
significant” levels ozone are tran.sported into the valley from other areas, including areas as near 
as the San Francisco Bay area and as far away as Asia. Evidence suggests these contributions 
may add from between 35 parts per billion of ozone to more than 50 ppb, creating significant, 
uncontrollable (by SJVAPCD) baseline ozone levels. Given that a standard as low as 65 ppb is 
being proposed, this brings into question whether the standard would be attainable.* Even if these 
targets may be achievable with future technology advancements, it seems unlikely they would be 
achievable within the existing timelines prescribed in the federal Clean Air Act. 
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Figure 7. Meeting proposed federal ozone standards in the San Joaquin Valley would require eliminating 
the vast majority of existing sources. Source: SJVAPCD 
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® "Technology and Policy Options, The Search for Effective Solutions," Transboundary Ozone Pollution Conference, 
April 2, 2015 presentation, 5. Sadredin. See Attachment A. 
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Is this problem limited to the San Joaquin Valley? 

Those who think achieving a 65 to 70 ppb ozone standard will only be a problem in the 
admittedly unique San Joaquin Valley will be in for a rude surprise. As Figure 8 shows, at least 
44 states are at risk of violating the proposed ozone standard. 



Projected 8-Hour Ozone Nonattainment Areas 
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Figure 8. Projected 84iour ozone nonattainment areas impacting 44 states. Soi^rce: VRS, July 7. 2014. 


Is implementation of the Clean Air Act structured to handle the coming non-attainment 
crisis? 

Even with today’s NAAQS for ozone, significant and unnecessary problems are occurring during 
implementation of the federal Clean Air Act. We can describe these problems and offer practical 
solutions, which do not force an unnecessary choice between protecting the economy and 
protecting air quality. 
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Problem 1 is implementing multiple NAAQS standards. Today, when a newer, more stringent 
standard is adopted, the older standard remains in place. This creates multiple, redundant 
planning timelines and public processes. For example, the SJVAPCD is currently addressing four 
pending standards for ozone and four additional standards for PM 2 . 5 . In 2016 alone (after 
addressing the 1 997 PM 2 5 standard during 2015) the district will be forced to report progress 
again on the 2006 and 20}2 standards for, incredibly, PM 2 . 5 . On top of that, SJVAPCD will also 
have to address the 2008 standard for ozone in 2016. 

These multi-layered planning timelines exponentially increase the cost of implementing 
attainment plans and reporting on progress. They do nothing to improve air quality, because air 
quality could be protected by simply aligning the existing plans to newly adopted standards. 

This additional administrative burden not only raises costs for taxpayers, but increases the costs 
of compliance for the regulated community, again without an air quality benefit. Businesses are 
also burdened with the substantial uncertainty associated with tracking multiple State 
Implementation Plans, associated rulemaking and permitting processes, and maintaining 
understanding about likely future requirements. This makes it that much more difficult to plan 
equipment retirement and replacement and potential future expansions or facility upgrades. 

Specific recommendations on how to address this issue, without sacrificing air quality, have been 
put forward by SJVAPCD in its “2015 Federal Clean Air Act Modernization Proposal” (see 
Attachment B). We support these recommendations. 

A second problem is the heavier reliance air regulators will need to make on new or 
transformative technologies to reach newly adopted standards. This is an increasing problem as 
the standards reach near baseline levels. There is substantial uncertainty about whether these 
technologies - sometimes called “black box” technologies because it is not yet understood even 
what the technologies will be - will be technically or economically feasible. The Clean Air Act 
today does not currently allow economic feasibility to be considered when considering a more 
stringent NAAQS; we believe it is time to revisit this issue because adoption of unattainable 
standards automatically leads to requirements that air regulators work to achieve those 
unattainable standards. As standards move closer and closer to baseline, the luxury of waiting 
until the future to find out if they can be met no longer exists. SJVAPCD has proposed very 
reasonable, narrow and specific amendments to the Clean Air Act that address this problem 
(Attachment B). 

A third problem is rigidity in the requirements for reporting progress on reductions from sources 
of criteria pollutant precursors. Regulators have long recognized that not all precursors are 
created equal. For example, in the San Joaquin Valley, oxides of nitrogen have proven to be 20 
times more powerful than VOCs in creating ozone. Yet regulators are handcuffed into achieving 
equal reductions of both VOCs and nitrogen oxides as they report Reasonable Further Progress 
in attaining a standard. Alternative strategies that achieve an equal or even greater amount of 
pollution reduction are not allowed. Again, SJVAPCD has suggested specific changes that would 
solve this issue without sacrificing achievable air quality goals (Attachment B). 
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There are additional technical changes that SJVAPCD has proposed related to when contingency 
measures should be required, and to clarify the role of vehicle pollution control measures in 
attaining standards after recent court rulings left this important program in question. In summary, 
SJVAPCD has suggested several specific, workable changes to the sections 172, 181, 182 and 
1 89 of the Clean Air Act. We hope your subcommittee will take these under advisement. 


State control on mobile agricultural equipment 

The California Air Resources Board is considering new regulations for mobile agricultural 
equipment, potentially to be adopted in 2016, that would aim for reductions from this source 
toward meeting NAAQS in 2023 and 2032. CARB has identified most equipment with 25 
horsepower or larger engines as targets for this regulation, including tractors, harvesters, 
combines, balers, swathers, sprayers, forklifts and all-terrain vehicles. 

While these regulations have not been developed, it points to the continued burden placed on 
rural communities and agriculture as NAAQS are continually tightened down. Furthermore, it 
speaks to the need for alignment and confonnity in state and federal rules regarding mobile 
agricultural equipment. Because of their nature and sometimes seasonal use, many mobile 
agricultural equipment types can have very long service lives and it will be important to carefully 
consider these special factors when making policy decisions. 

Impacts to business and dairies 

It is clear that past decisions related to NAAQS have had real-world unintended consequences, 
including generating unnecessary administrative and business costs that do not benefit air 
quality. Absent reform of the Clean Air Act, this situation will only worsen and become more 
prevalent across the United States. 

California dairies already operate under the most stringent and expensive air quality regulations 
in the world. However, those regulations represent only a slice of environmental regulatory costs 
for California dairies, which also are meeting the nation’s most stringent and expensive water 
quality protection regulations. The state’s dairy industry, including processors and producers, are 
paying additional direct and indirect costs as.sociated with California’s Global Wanning 
Solutions Act of 2006, which taxes large dairy processors for greenhouse gas emissions while 
increasing energy costs for other sectors, including dairy farms, who require fuel and electricity 
to operate. And all of this is occurring in the context of a several-years-long drought. Contrary to 
news media reports, agriculture, including dairies, has suffered dramatic cutbacks in water 
supplies (between 65 percent and 100 percent cutbacks in each of the past three years for 
contractors in the federal Central Valley Project and State Water Project). 

Though California remains the nation’s top agricultural and dairy state, some are wondering how 
long this will last. Nearly 500 of the state’s dairies (about one-fourth) have gone out of business 
in the past five years. At least seven other states, including Texas, Kansas, Nebraska, Nevada, 
Iowa, Missouri, and North Dakota (Attachment C) are actively recruiting California dairy 
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operators to relocate to their states, and quite a few of our dairies have taken them up on the 
ofl'er. In fact, a prominent dairy leader in Idaho recently thanked several visitors from California 
for "sending us your best dairy farmers.” 

However, it seems that if we continue to follow the current path, we are heading toward a place 
where California’s loss isn’t another state’s gain. As Figure 8 shows, few states will be exempt 
from the types of regulatory pressures California faces today. We may just be the canary in coal 
mine, and when dairies run out of places to go, we may drive another industry completely out of 
the country. 1, for one, do not think that needs to happen and hope that leaders like you will give 
careful consideration to the issues and potential solutions that we have presented today. 

Again, thank you Mr. Chainnan and members of the subcommittee for your kind attention and 
the opportunity to provide testimony to you on this important matter. 
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Attachment A - April 2, 2015 Presentation to Transboundary Ozone Pollution 
Conference: "Technology and Policy Options, the Search for Effective Solutions," 
Seyed Sadredin, Executive Director, APCO for San Joaquin Valley Air Pollution 
Control District 
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Attachment B - 2015 Federal Clean Air Act Modernization Proposal, from the 
San Joaquin Valley Air Pollution Control District 
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San Joaquin falley 

AIR POLLUTION CONTROL DISTRICT 


HEALTHY 


.kii: LIVlii 


2015 Federal Clean Air Act Modernization Proposal 


Since its adoption, the Clean Air Act has led to significant improvements in air quality 
and public health benefits throughout the nation. In many areas of the nation, air 
pollution levels have been reduced to historical lows. We support the well-intentioned 
concepts in the Clean Air Act that call for routine review of health-based air quality 
standards, clean air objectives that are technology-forcing, and clean-air deadlines that 
ensure expeditious clean-up and timely action. 

The Clean Air Act was last amended in 1990. Over the last 25 years, local, state, and 
federal agencies and affected stakeholders have learned important lessons from 
implementing the law and it is clear now that a number of well-intentioned provisions in 
the Act are leading to unintended consequences. This experience can inform efforts to 
enhance the Clean Air Act with much needed modernization. The following proposal is 
designed to provide specific language aimed at improving the Act’s effectiveness and 
efficiency. 

1. PROBLEM: Since the 1970’s, EPA has established numerous ambient air quality 
standards for individual pollutants. We have now reached a point where various regions 
throughout the nation are subject to multiple iterations of standards for a single 
pollutant. For instance, there are currently 4 pending standards for ozone and 4 
pending standards for PM2.5. Each of these standards requires a separate attainment 
plan which leads to multiple overlapping requirements and deadlines. This in turn 
results in a great deal of confusion, costly bureaucracy, and duplicative regulations, ail 
without corresponding public health benefits. 

SOLUTION: When a new standard is published, the old standard for that pollutant 
should be subsumed. States should be allowed to develop a single attainment plan that 
harmonizes increments of progress and other milestones without allowing for any 
rollback or backsliding. 

PROPOSED AMENDMENTS: To avoid duplicative requirements and confusion, the 
RFP milestones must be synchronized when a new standard is published, for any 
region with a pending implementation plan for an older version of the standard for that 
pollutant. Towards that end, the first RFP milestone for the new standard should be 
aligned with the next required milestone for the old standard. The reductions required 
for aligned milestones shall be either 3 percent of the baseline for the new standard or 
the RFP emission reduction targets established under the existing plan, whichever is 
greater. 
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For ozone, add new subsection 182(k) as follows: 

(k) RFP Milestone Alignment for Areas witti Pending Attainment Plans 

Notwithstanding any other provisions of this section, the RFP milestones and emission 
reduction targets in areas that have submitted a plan to the Administrator for the older 
version of a standard for the same pollutant being addressed by a new standard shall 
be set as follows: 

The first RFP milestone for the new standard shall be set at the next RFP milestone 
date for the existing standard addressed in the current plan. Subsequent milestones 
will be every three years from the first milestone until attainment. The reductions 
required at the aligned milestones that address more than one standard shall be either 
3 percent of the baseline for the new standard or the RFP emission reduction targets 
established under the current plan for the older standard, whichever is greater. 

For particulates, add new subsection 189(c)(4) as follows: 

(4) RFP Milestone Alignment for Areas with Pending Attainment Plans 

Notwithstanding any other provisions of this section, the RFP milestones and emission 
reduction targets in areas that have submitted a plan to the Administrator for the older 
version of a standard for the same pollutant being addressed by a new standard shall 
be set as follows: 

The first RFP milestone for the new standard shall be set at the next RFP milestone 
date for the existing standard addressed in the current plan. Subsequent milestones 
will be every three years from the first milestone until attainment. The reductions 
required at the aligned milestones that address more than one standard shall be either 
those required for the new standard or the RFP emission reduction targets established 
under the current plan for the older standard, whichever is greater. 

2. PROBLEM: Mobile and stationary sources throughout the nation have now been 
subject to multiple generations of technology forcing regulations that have achieved 
significant air quality benefits. Meeting the new standards that approach background 
concentrations call for transformative measures that require time to develop and 
implement. These transformative measures require new technologies that in many 
cases are not yet commercially available or even conceived. The formula-based 
deadlines and milestones that were prescribed in the Act 25 years ago now lead to 
mandates that are impossible to meet. 

SOLUTION: In establishing deadlines and milestones, the Act should be amended to 
require control measures that lead to the most expeditious attainment of health based 
standards while taking into account technological and economic feasibility. These 
deadlines and milestones should also consider background pollution concentrations and 
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the region’s geography, topography, and meteorology that affect pollutant fomnation and 
dispersion. 

PROPOSED AMENDMENTS: 

In relation to RFP targets for ozone, amend subsection 182(b){1)(A)(ii)(lll) as follows: 

the plan reflecting a lesser percentage than 15 percent includes all measures that can 
feasibly be implemented in the area, In light of technological achievability and economic 
feasibility . 

In relation to RFP targets for ozone, amend subsection 182(c)(2)(B){ii) as follows: 

an amount less than 3 percent of such baseline emissions each year, if the State 
demonstrates to the satisfaction of the Administrator that the plan reflecting such lesser 
amount includes all measures that can feasibly be implemented in the area, in light of 
technological achievability and economic feasibility . 

In relation to RFP targets for ozone, amend subsection 182(e) as follows: 

Each State in which all or part of an Extreme Area is located shall, with respect to the 
Extreme Area, make the submissions described under subsection (d) of this section 
(relating to Severe Areas), and shall also submit the revisions to the applicable 
implementation plan (including the plan items) described under this subsection. Irie 
provisions of clauso (ii) of subs e ction (o)(2)(B) of this s e ction (r e l a ting to reduct i ons of 
l e ss th a n-3 percent), t The provisions of paragaphs [6] (6), (7) and (8) of subsection (c) 
offliis secflon (relating to de minimus p] rule and modification of sources), and th e 
provisions of claus e (ii) of sub se ction (b)(1)(A) of this s e ction - (r e l a ting - to r e ductions of 
less th a n 15 p e rc e nty shafl not apply in the case of an Extreme Area. For any Extreme 
Area, the terms “major source" and “major stationary soume’’ includes [8] (in addition to 
the sources described in section 7602 of this title) any stationary source or group of 
sources located within a contiguous area and under common control that emits, or has 
the potential to emit, at least 10 tons per year of volatile organic compounds. 

In relation to RFP targets for particulates, amend subsection 189(c)(1) as follows; 

Plan revisions demonstrating attainment submitted to the Administrator for approval 
under this subpart shall contain quantitative milestones which are to be achieved every 
3 years until the area is redesignated attainment and which demonstrate reasonable 
further progress, as defined in section 7501(1) of this titl e, and which take into account 
technological achievability and economic feasibility, toward attainment by the applicable 
date. 
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In relation to the attainment deadlines for ozone: 

Amend section 181(a) by adding the following new subsection 181(a)(6): 

Notwithstanding table 1, if an area is already classified as extreme for an existing 
standard, then the area shall be classified as extreme at the time of designation for the 
new standard. 

Amend section 181(a) by amending table 1 as follows: 

Area class 
Marginal 
Moderate 
Serious 
Severe 
Extreme 


TABLE 1 
Design value* 

0.121 up to 0.138 
0.138 up to 0.160 
0.160 up to 0.180 
0.1 80 up to 0.280 
0.280 and above 


Primary standard attainment date*’ 
3 years after November 1 5, 1990 
6 years after November 15, 1990 
9 years after November 15, 1990 
15 years after November 1 5, 1990 


As prescribed in section 181fa)i 


Amend section 181(a) by adding the following new subsection 181(a)(7): 

Areas shall attain the standard as expeditiously as possible with the most effective 
measures that take into account technological achlevabllity and economic feasibility. 
The area shall quantify reductions needed to achieve attainment consistent with section 
182(e)(5). Every 5 years after the plan is approved by the Administrator, the area shall 
demonstrate that all measures that are technologically achievable and economically 
feasible are implemented or will be included in the plan to ensure expeditious 
implementation. The plan shall also include measures for advancing the development 
and deployment of new technologies. 

Amend section 182(e)(5) as follows: 


(5) New technologies 

The Administrator may, in accordance with section 7410 of this title, approve provisions 
of an implementation plan for an Extreme Area which anticipate development of new 


control techniques or improvement of existing control technologies, and an attainment 


demonstration based on such 
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y ea rs b e for e propos e d impl e m e nt a tion of th e plan provisions and a pproved or 


Goejmotion with oth e r approv e d pl a n provisions, to aehi e v e th e p e riodic e mission 

a pplicabl e d a t e sy If the Administr a ^ d e t e rmin e s th a t a n Extr e m e Are a h a s fail e d to 

achi e v e an e mission r e duction r e quir e m e nt s e t fort b- in - subs e ction (b)(1) or (c)(2) of tl 

s e ction, a n d thahsue h - f aHa r e is - du e in whol e or p a rt to an inability to fully impl e m e nt 

p re v is i ene-a pprov e d pursuant to this subs e ction, th e Administr a tor shall r e quire the 

compliance with subsections (b)(1) and (c)(2) of this s e ction. 


3. PROBLEM: The Act as it relates to the demonstration of Reasonable Further 
Progress or Rate of Progress treats all precursors the same, regardless of their potency 
in harming public health or achieving attainment. Driven by a rapidly expanding body of 
scientific research, there is now a growing recognition within the scientific community 
that from an exposure perspective, the National Ambient Air Quality Standards metrics 
for progress are a necessary but increasingly insufficient measure of total public health 
risk associated with air pollutants. In particular, control strategies for sources of PM2.5 
and ozone do not necessarily account for qualitative differences in the nature of their 
emissions. For PM2.5, toxicity has been shown to vary depending on particle size, 
chemical species, and surface area. In the case of ozone, differences in the relative 
potency of ozone precursors, VOCs in particular, is not captured by a strict, mass-based 
approach to precursor controls. 

SOLUTION: The Act should be amended to allow states to focus efforts on meeting 
new standards in the most expeditious fashion through deployment of scarce resources 
in a manner that provides the utmost benefit to public health. Towards that end, we 
recommend a more strategic approach in which public health serves as the key factor in 
prioritizing control measures, regulated pollutants, and sources of emissions. In 
establishing Reasonable Further Progress or Rate of Progress, the Act should give a 
greater weight to pollutants that have greater impact on achieving attainment and 
improving public health. Additionally, in evaluating Reasonably Available Control 
Technology (RACT), measures that reduce precursors with more impact on ozone 
formation should be given higher scores than measures that may reduce greater 
amounts of less potent ozone precursors. 
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For example, VOC compounds vary significantly in their contribution to the fomnation of 
ozone in the San Joaquin Valley. Similarly, NOx emissions reductions have been 
demonstrated to be approximately 20 times more effective than VOC emissions 
reductions in reducing the formation of ozone in the San Joaquin Valley. We therefore 
recommend that in demonstrating Reasonable Further Progress, EPA allow for an 
alternative approach that can demonstrate equivalent reductions in ozone 
concentrations as compared to the straight requirement of 3% per year reduction of 
VOCs and/or NOx. 

PROPOSED AMENDMENTS: 

Amend Section 182: 

(C) NOx control 

The revision may contain, in lieu of the demonstration required under subparagraph (B), 
a demonstration to the satisfaction of the Administrator that the applicable 
implementation plan, as revised, provides for reductions of emissions of VOC’s and 
oxides of nitrogen (calculated according to the creditabliity provisions of subsection 
(b)(1)(C) and (D) of this section), that would result in a reduction in ozone 
concentrations at least equivalent to that which would result from the amount of VOC 
emission reductions required under subparagraph (B). Within 1 year after November 15, 
1990, the Administrator shall issue guidance concerning the conditions under which 
NOx control may be substituted for VOC controi or may be combined with VOC control 
in order to maximize the reduction in ozone air poliution. In accord with such guidance, 
a lesser percentage of VOCs may be accepted as an adequate demonstration for 
purposes of this subsection. The Administrator shall allow the use of NOx reductions in 
lieu of VOC reductions. The credit for NOx reductions shall be weighted in proportion to 
their effectiveness In reducing ozone concentrations in relation to the effectiveness of 
VOC reductions as demonstrated bv the attainment modeling submitted with the plan. 


4. PROBLEM: Requiring contingency measures in extreme nonattainment areas is 
irrational and unnecessary. The Act requires all attainment plans to include contingency 
measures, defined as extra control measures that go into effect without further 
regulatory action, if planned emissions controls fail to reach the goals or targets 
specified in the attainment plan. While requiring backup measures was a well- 
intentioned provision, it does not make sense in areas that have been classified as 
“extreme” non-attainment for ozone. These areas, by definition, have already 
implemented all available and foreseeable measures and still need a “black box” of 
future measures to define and employ. The term "black box” refers to reductions that 
are needed to attain the standard, but technology to achieve such reductions does not 
yet exist. No measures are held in reserve in areas that are classified as “extreme” non- 
attainment for ozone. With no stones left unturned in such plans, requiring contingency 
measures in such areas makes no sense. 
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SOLUTION: We recommend that the Act be amended to eliminate the requirement for 
contingency measures in areas classified as “extreme” non-attainment by EPA. 

PROPOSED AMENDMENTS: 

Add to 172(c)(9) as follows: 

(9) Contingency measures 

Such plan shall provide for the implementation of specific measures to be undertaken if 
the area fails to make reasonable further progress, or to attain the national primary 
ambient air quality standard by the attainment date applicable under this part. Such 
measures shall be included in the plan revision as contingency measures to take effect 
in any such case without further action by the State or the Administrator. 
Notwithstanding this or other sections, contingency measures shall not be required for 
extreme ozone nonattainment areas. 


5. PROBLEM: The Act requirements for severe and extreme ozone nonattainment 
areas to address vehicle-related emissions growth must be clarified. Section 
182(d)(1)(A) requires such areas to develop enforceable transportation control 
measures (TCMs) and transportation strategies “to offset any growth in emissions from 
growth in vehicle miles traveled . . . and to attain reduction in motor vehicle emissions as 
necessary." An area’s vehicle miles traveled (VMT) may increase due to increases in 
population (i.e., more drivers), people driving further (i.e., sprawl), or increases in pass- 
through traffic (i.e., goods movement). 

Historically, EPA’s section 182(d)(1)(A) approach has allowed the use of vehicle 
turnover, tailpipe control standards, and the use of alternative fuels to offset the 
expected increase in VMT. This has allowed for the actual emissions reductions 
occurring from motor vehicles to be considered in meeting the applicable requirements. 
A recent Ninth Circuit Court decision, however, has called EPA’s current approach for 
demonstrating the offsetting of vehicle mile-related emissions growth into question, and 
has forced EPA to reevaluate its approach. Any change in approach that would require 
regions to offset vehicle growth regardless of population growth, and without recognition 
of emission reduction measures such as vehicle turnover and tailpipe control standards, 
would have a significant impact on many regions’ ability to develop an approvable 
attainment strategy and, under a strict interpretation, would actually render attainment 
impossible. Many TCMs and transportation strategies have already been implemented 
in nonattainment areas, and remaining opportunities are scarce and extremely 
expensive to implement, with relatively small amounts of emissions reductions 
available. A less inclusive section 182(d)(1)(A) approach would effectively penalize 
nonattainment areas for having population growth, and would not give credit to the 
significant emissions reductions being achieved from motor vehicles. 

To illustrate this issue, such an interpretation applied to the District’s 1997 8-hour ozone 
standard attainment plan would require the elimination of 5.1 million vehicles, while the 
vehicle population of the Valley is projected to be only 2.6 million vehicles in 2023. 
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EPA recently established new guidance to address this issue that provides a potential 
path for reasonably addressing this CAA requirement. However, the path provided 
under this guidance will undoubtedly be challenged in court as it is utilized by regions 
like the San Joaquin Valley in the coming years. To provide certainty moving forward, 
the CAA should be amended to clearly include the methodology for reasonably 
satisfying this requirement, 

SOLUTION: The Act should be amended to allow states to take credit for all 
transportation control measures and strategies and not punish areas that have 
implemented transportation control measures and strategies that have achieved early 
reductions in emissions. 

PROPOSED AMENDMENTS: 

(1) Vehicle miles traveled 

(A) Within 2 years after November 15, 1990, the State shall submit a revision that 
identifies and adopts specific enforceable transportation control strategies and 
transportation control measures to offset any growth in emissions from growth in vehicle 
miles traveled or numbers of vehicle trips in such area and to attain reduction in motor 
vehicle emissions as necessary, in combination with other emission reduction 
requirements of this subpart, to comply with the requirements of subsection [5] (b)(2)(B) 
and (c)(2)(B) of this section (pertaining to periodic emissions reduction requirements). 
The State shall consider measures specified in section 7408(f) of this title, and choose 
from among and implement such measures as necessary to demonstrate attainment 
with the national ambient air quality standards; in considering such measures, the State 
should ensure adequate access to downtown, other commercial, and residential areas 
and should avoid measures that increase or relocate emissions and congestion rather 
than reduce them. As new ozone standards are established, for areas that have 
implemented early transportation control strategies and transportation control 
measures, the baseline for demonstrating compliance under this subsection shall 
remain fixed at 1990 independent of the baseline date for the new plan. 
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Attachment C - Documentation of efforts by states to recruit California dairies 
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Recruitment efforts by other states 

California's historic drought, regulatory environment and local land use policies is 
fostering a campaign by more than 5 states citing water and land availability with the 
hopes of courting California dairy families east 



WHY IOWA? 


> Abundant land, water, 'V,;;' 
feed and forage supply 

b Positive business climate 
b Capital resource availafcili^ 
b Cempebtive milit prices 
b Diversified i^essing bat* 
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WIDE OPEN SPACES AND BLUE SKIES 

With abundant feed supplies, competitive land prices, ideal climate and supporlh’e rural 
communities, Kansas is cjuickly establishing itself as a premier dairy location, 

Kansas ranks third in the U.S. for the amount of land in farms with more than 4b million acres 
dedicated to agriculture. Ranking second in the nation for total cropland, Kansas is one of the 
largest Afidwe-st feed sheds with abundant corn, alfalfa and soybeans. Commodities ate easy to 
acces,s with local feed cooperatives available in nearly every county. 

Western Kansas’ dr>y arid climate and moderate temperature make it the ideal place to relocate 
or expand a dairy operation. Average precipitation for ideal dairy locations ranges from 
appro.vimately IS to 30 inches per year, with irri, gallon water available to assist in raising crops, 

Tlje dry climale lends itself well to dry-lot or free stall operations. 

Located directly above the Ogallala Aquifer, the world's largest underground water supply, 

Kansas ha.s existing water rights as'ailable and is implementing proactive water conservation 
practices allowing farmers and ranchers to manage their own water while still prc.serving the 
aquifer for generations to come. 

Rural communities are the driving force Iwhind the success of agricultural in Kansas and 
Kansan's high quality of life. Low population density and dose- knit agriculture-based 
communitie.s in Kan.sas make it the perfect location for dairy’ operations and families alike. 
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KEVIN ABERNATHY, 2881 Geer Road, Suite D., Turlock, CA. 

With over 30 years of experience in the dairy Industry, Kevin spent the last four years as the director of 
regulatory affairs for the Milk Producers' Council and prior to that was the executive director for the 
California Dairy Campaign. Recent activities include his work In evaluating practical and effective 
innovative approaches to reducing dairy air emissions and developing air quality regulations for dairies 
in the San Joaquin Valley. In partnership with environmental organizations, researchers, and United 
States Department of Agriculture (USDA), the team is evaluating, demonstrating and fostering the 
adoption of several innovative and promising strategies for reducing agricultural air emissions. This is 
done in conjunction with supporting farm economics such as conservation tillage for improving dairy 
feed crop production yields, bio-energy production, and innovative physical, chemical and biological 
lagoon treatment technologies. He is also coordinating participation of dairy producers in on-farm 
research to quantify VOC and greenhouse gas emissions from feed sources for the purpose of improving 
the accuracy of dairy air emissions factors. By fostering partnerships between dairy producers and 
researchers, Kevin has helped to identify dairy air emissions sources and demonstrate cost-effective 
control strategies in the San Joaquin Valley. 

Kevin Abernathy is also engaged in numerous education and outreach programs for both dairy 
producers and the general public. With support from a USDA Conservation Innovation Grant, Kevin 
established a team of professional agronomists, environmental chemists, hydro-geologists and 
engineers to assist members in developing and complying with new California CAFO air and water 
quality regulations. In additional to this team of professionals, Kevin also directs a team of field advisors 
that guides dairy farmers through the environmental permitting process, facilitates development of 
applications for EQIP funding, and actively recruits farmers to participate in the California Dairy Quality 
Assurance Program (CDQAP). Through his leadership, the California Dairy Campaign field staff are 
certified as 'evaluators' for the CDQAP, an education-based, farm certification program developed by 
the dairy industry in partnership with University of California, USDA-NRC5, EPA and state regulatory 
agencies. Through CDQAP, over 1,600 producers have attended numerous environmental education 
courses that have been instrumental in helping producers comply with increasingly stringent air and 
water quality and animal welfare regulations. In addition, hundreds of producers have chosen to 
complete a thorough on-farm environmental evaluation inspection process and achieved certification. 
Kevin also serves as a board member for Dairy Community Alliance for Responsible Environmental 
Stewardship (CARES), where his primary responsibility is to represent the dairy industry in regulatory 
development, as well as to educate regulators, producers, and consumers regarding environmental 
issues related to California dairy farming. He is also working with the San Joaquin Valley Air Pollution 
Control District's (SJVAPCD) Healthy Air Living Program designed to educate the public about how they 
can reduce air emissions. 

Kevin Abernathy fosters an atmosphere of collaboration, mutual education and cooperation between 
the dairy industry, environmental organizations, researchers, the USDA, and local and state regulatory 
agencies in California. He provided critical leadership, communication and education through 
participation on the San Joaquin Valley Air Pollution Control District (SJVAPCD) Dairy Producer Advisory 
Group. Through this group's efforts, the SJVAPCD developed regulations to reduce dairy particulate 
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matter, VOC, and ozone precursor emissions that are reasonable for farmers and are improving air 
quality. Kevin also serves on the Central California Ozone Policy Committee and the California Air 
Pollution Control Officers Association. In addition, Kevin serves as a committee member on various state 
and local committees and associations. These include the California Department of Food and 
Agriculture's Dairy Advisory Committee and their Environmental Steering Committee, and the San 
Joaquin Valley Dairy Manure Technology Assessment Panel. 

Kevin represents the dairy industry at the federal and state levels on numerous issues concerning the 
industry's financial health and environmental performance. Since 2006, he served on the USDA 
Agricultural Air Quality Task Force. He has testified before the California Department of Food and 
Agriculture, the International Trade Commission, and other state and federal decision-making and 
legislative bodies on dairy industry perspectives. Issues such as international trade policies that keep the 
U.S. dairy industry competitive globally, as well as strategies that can help dairies reduce air and water 
emissions were two major subjects on which Kevin has provided technical leadership. Kevin is also a 
member of the Western States Trade Producers Association. With a Bachelor of Science in Animal 
Husbandry from Fresno State, Kevin has completed ongoing educational courses on air pollution in the 
Central Valley offered by the air district and Fresno State, as well as completing the Certification of Air 
Permitting Professional program for the purpose of providing assistance to producers on site-specific 
regulatory requirements. 
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Chairman Bridenstine. Thank you, Mr. Abernathy. 

I now recognize Commissioner Hiett for five minutes to present 
his testimony. 

TESTIMONY OF THE HON. TODD HIETT, 
COMMISSIONER, 

OKLAHOMA CORPORATION COMMISSION 

Mr. Hiett. Thank you, Mr. Chairman and Members of the Com- 
mittee. I certainly appreciate the opportunity to be here. It’s quite 
an honor and certainly important to our State of Oklahoma to 
weigh in on this very important issue. 

This is a complicated issue, as you well know, subject to requir- 
ing technical, legal, and environmental expertise. However, without 
minimizing the importance of this issue, I would like for us to keep 
in mind just a few basic concepts. Number one, the proposed 
changes to NAAQS for ozone are unwarranted at this time. On 
March the 6th, 2015, the EPA finalized state implementation plan 
requirements for the current standard. That was just a little over 
a month ago. And these standards, we should note, are the most 
stringent ozone standards to be imposed yet. It leads me to ask 
why, and why now before the EPA has even had the opportunity 
to measure the achievements under the current standards that are 
beginning to go into place. 

The second thing that I would like for us to keep in mind, retain- 
ing the current NAAQS for ozone would result in substantial com- 
pliance with the more stringent proposed standards. In other 
words, the rules that are already in place will actually work toward 
substantial compliance for the proposed standards. The EPA’s pro- 
jections show that the vast majority of U.S. counties with monitors 
would meet the proposed standards by 2025 with the rules that are 
already in place. 

Third, the proposed rule is arguably the most expensive air regu- 
lation in U.S. history with a disproportionate negative impact on 
rural America. The EPA’s own numbers say that the cost will be 
in excess of $15 billion. NERA, as was noted earlier, performed a 
study that indicated that that estimate may be way understated. 
Furthermore, they said that this would cost the United States 
gross domestic product $140 billion and cost us 1.4 million jobs. 
This is a lot of expense for a questionable return as to the ozone 
levels. 

I’d like to narrow the focus now to the rural part of my testi- 
mony. As I stated earlier, the rural areas will be disproportionately 
affected by the proposed rules. The Department of Environmental 
Quality, the Oklahoma Department of Environmental Quality, ex- 
plained that the areas primarily at risk for a violation would most 
likely be the rural areas that possess no ability to establish attain- 
ment through control of ozone precursors. 

Next, I’d like to address — and it’s been addressed a couple of 
times already — ^but I’d like to also address controlled agriculture 
burns. These prescribed burns are so important in so many dif- 
ferent ways from environmental reasons to agricultural reasons to 
protecting — to public safety reasons. If we are limited, which is 
very possible under these proposed rules, if we are limited and pos- 
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sibly prohibited from prescribed burns in Oklahoma, I have no 
doubt we would experience more wildfires. 

In 2012 — in the fall of 2012, my home area experienced a wildfire 
that burned 60,000 acres and completely destroyed 209 homes. 
This was an area that unfortunately prescribed burning had not 
been practiced by the owners in that general area, and as a result, 
you see what happened. There are consequences to these actions. 

Next, I’d like to address the emissions controls on trucks and 
heavy machinery. It’s the farmer that will pick up the cost on that, 
and as you well know, the farmer doesn’t get to pick his prices. He 
is a price-taker. 

Another challenge facing rural Oklahoma is healthcare, a huge 
challenge that we address every day. Nearly 1/2 of the rural hos- 
pitals in the State of Oklahoma are experiencing negative trend 
lines according to a study recently done by the OMahoma Hospital 
Association. Seven are currently in bankruptcy. 

You wonder why does that have anything to do with energy 
costs? Energy costs are important to rural hospitals, to all hos- 
pitals. As a matter of fact, we have over a billion-dollar rate case 
before us at the Commission currently. The hospitals in Oklahoma 
have joined together and have become an intervener in that case. 
So they obviously feel that it is important to them. 

In conclusion. I’d just say the far-reaching effects of the proposed 
rule — proposed rules are immeasurable. The economy cannot face 
the unjustified expense associated with proposed rule and we owe 
to Americans to offer a balanced plan with achievable goals, as has 
been proposed previously in current standards. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Hiett follows:] 
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INTRODUCTION 

Good afternoon, my name is Todd Hiett and I am an Oklahoma Corporation Commissioner. The 
Oklahoma Corporation Commission (Commission) is comprised of three commissioners who are 
elected by statewide vote to serve six-year terras. The Commission has judicial, legislative and 
administrative authority and is charged with balancing the rights and needs of Oklahoma citizens 
and industries. Currently, the Commission regulates a wide range of activities in four core 
program areas: 1) oil and gas drilling and production; 2) public utility; 3) motor carrier, rail and 
pipeline transportation; and 4) petroleum storage tanks. Taken together, these responsibilities 
affect industries that are critical components of the State economy and touch the lives of all 
Oklahomans.' 1 am testifying today as an individual Commissioner, and the views expressed 
today are my own. 

Prior to being elected Commissioner, 1 served twelve years in the Oklahoma Legislature serving 
my final term as Speaker of the House. 1 was bom and raised in Kellyvilie, Oklahoma. 1 
currently own and operate a ranch in Creek County, and previously owned and operated a 1 50 
cow dairy. 1 was motivated to enter politics when the Department of Agriculture placed an 
unwarranted quarantine on my cattle herd based on an outdated federal program. I was 
successful in getting the quarantine lifted following a lengthy battle with the agency. I have 
experienced firsthand the overreach of government and the effects it has on its citizens and the 
financial impact it has on industry. 

I thank you for the opportunity to appear today. 1 hope to provide the members information on 
the impact of proposed ozone standards on Rural America, from both a regulatory and personal 
perspective. 


BACKGROUND 

On March 17, 2015, this Committee conducted its hearing entitled: “Reality Check; The Impact 
and Achievability of EPA’s Proposed Ozone Standards”. The Committee received information 
concerning the EPA’s proposed rule on National Ambient Air Quality Standards (NAAQS) for 
Ozone published December 17, 2014 (Proposed Rule). Written comments to the Proposed Rule 
were also due on March 1 7, 20 1 5. Review of the docket in this proceeding reflects over 434,000 
comments/submissions have been received.'^ Undeniably, this is a complicated subject requiring 
technical, legal and environmental expertise. However, without minimizing the importance and 
complexity of the issues, one must not lose sight of the following three fundamental concepts 
when assessing the Proposed Rule: 1 ) Proposed changes to NAAQS for ozone are unwarranted at 


' For additional information on the Oklahoma Corporation Commission, see http://www.occeweb.com/ : Oklahoma 
Corporation Commission Annual Report Fiscal Year 2013, available at 
http://wwrv.occeweb.com/FYl3%20Annual%20Report%20FOR%20PRlNTlNG.pdf : and Oklahoma Corporation 
Commission Strategic Plan FY 2014-2018 (June 201 3). 

" Review of the National Ambient Air Quality Standards for Ozone, Docket ID; EPA-HO-OAR'2008-0699. 
Available at h ttp://www.regulations.gov/^!dockelDetail:D=EP.A-HO-OAR-2008-0699 (last accessed April 25, 
2015). 
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this time, 2) Retaining the current NAAQS for ozone would result in substantial compliance with 
the more stringent proposed standards, and 3) The Proposed Rule is arguably the most expensive 
air regulation in U.S. history with a disproportionately negative impact on Rural America. 


FUNDAMENTAL CONCEPTS 

1) Proposed changes to NAAQS for ozone are unwarranted at this time 

The current ozone standard of 75 parts per billion (ppb) was set in 2008. However, due to legal 
challenges and delay, the implementation of this standard was only finalized less than two 
months ago. On March 6, 2015, the EPA published its final State Implementation Plan 
requirements for the current standard.^ Despite the current status and ongoing efforts to now 
implement years of efforts that resulted in the 2008 standards (which notably are the most 
stringent ozone standards to be imposed), one must ask, “Why?” and “Why, now?” It defies 
logic to reset the clock to 2008 and repeat the same process before EPA has even assessed the (to 
be determined) achievements of the current standards. Moving the goal posts in this manner 
exacerbates the business uncertainty for investments and plans; imprudently duplicates efforts, 
costs and resources; severely stifles economic growth; and recklessly harms millions of 
Americans. 

Moreover, at this time EPA has not proven the need to change the ozone standards. In 
discussing the rationale for the proposed change to the primary standard (within the range of 65 
to 70 ppb), EPA “recognizes that there is no sharp breakpoint within the exposure-response 
relationship for exposure concentrations at and above 80 ppb down to 60 ppb.”"^ 

2) Retaining the current NAAQS for ozone would result in substantial compliance with the 
more stringent proposed standards 

EPA itself has provided the best argument in support of retaining the current NAAQS standards: 

Existing and proposed federal rules ... will help states meet the proposed 
standards by making significant strides toward reducing ozone-forming pollution. 

EPA projections show the vast majority of U.S. counties with monitors would 
meet the proposed standards by 2025 just with the rules and programs now in 
place or under way. 




^ Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation Plan 
Requirements; Final Rule. 80 Fed. Reg. 12264 (March 6, 2015). Available at http:.//www.spo-gov/fdsvs/pkti/F.R- 
20 1 5-03-06/pdf/20 1 5-0401 2.Ddf . 

National Ambient Air Quality Standards for Ozone; Proposed Rule. 79 Fed. Reg. 75234 at 75245 (Dec. 17, 2014). 
Available at http://www.apo.gov/fdsvs/pkg/FR-2014-12-17/pdf/2014-28674.pdf . 
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Existing and proposed federal rules will help states meet the proposed standards 
by reducing ozone-fomiing pollution. These rules include: the final Mercury and 
Air Toxics Standards, requirements to reduce the interstate transport of air 
pollution. Regional Haze regulations, the proposed Clean Power Plan, and the 
final Tier 3 Vehicle Emissions and Fuels Standards. Other rules include: Light- 
Duty Vehicle Tier 2 Rule, the Mobile Source Air Toxics Rule, the Light-Duty 
Greenhouse Gas/Corporate Average Fuel Efficiency Standards, the Heavy-Duty 
Vehicle Greenhouse Gas Rule, the Reciprocating Internal Combustion Engines 
(RICE) NESHAP, and the Industrial/Commercial/lnstitutionai Boilers and 
Process Heaters MACT and amendments. ^ 

Oklahoma enjoys the benefits of low energy costs. Today, many industries realizing this 
competitive advantage are faced with real, challenging decisions in business planning. As a 
result of current and recently finalized environmental regulations (such as MATS and Regional 
Haze), these entities are evaluating the ability to continue doing business in Oklahoma. It is 
noteworthy that even before factoring in the increased costs of energy due to the proposed Clean 
Power Plan and the Proposed Rule, Oklahoma’s economy is already at risk. 

3) The Proposed Rule is arguably the most expensive air regulation in U.S. history with a 
disproportionately negative impact on Rural America 

Although the Clean Air Act does not allow costs to be considered in setting NAAQS, the 
magnitude of this Proposed Rule cannot be left unsaid. This is particularly important when the 
standards fail on all levels to be ripe for consideration at this time. By EPA’s own analysis, this 
regulation would exceed $15 billion. According to a recent analysis by NERA Economic 
Consulting (NERA), NERA found that “EPA has understated the potential compliance costs — 
including their likely range — of meeting more stringent ozone standard. Achieving a more 
stringent ozone standard could be substantially more costly than even the very substantial costs 
EPA has estimated.”^ In a prior study, NERA estimated that the "potential emissions control 
costs could reduce U.S. [GDP] by about $140 billion per year on average over the period from 
2017 through 2040 and by about $1.7 trillion over that period in present value terms.”’ 
Additionally finding that “[t]he potential labor market impacts represent an average annual loss 
employment income equivalent to 1.4 million jobs (i.e., job-equivalents).”* 


^ EPA Fact Sheet: Overview of EPA’s Proposal to Update the Air Quality Standards for Ground-Level Ozone at 2 
and 5 (emphasis added). Available at ht tD://eDa.gov/groundlevelozone/Ddfs/20141 l25fs-overvie'W.pdf . See also 79 
Fed. Reg. at 75371. 

NERA Economic Consulting, “EP.A Regulatory Impact Analysis of Proposed Federal Ozone Standard: Potential 
Concerns Related to EPA Compliance Cost Estimates” (March 2015) at E-4. Available at 
httD://www.nera.com/content/dam/nera/Dublications/20 1 5/EP A Regulatory Impact 0315.Ddf . 

’ NERA Economic Consulting, “Economic Impacts of a 65 ppb National Ambient Air Quality Standard for Ozone” 
(February 2015) at 1. Available at httD://www.nam.org/Issues/Energv-and-Environment/Ozone/Economic-lmDacts- 
of-a-65-PDb-NAAOS-for-O zQne-(NER A).pdf 

Id. (references omitted) 
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As a regulator, costs (even in this initial stage) can never be ignored — because at the end of the 
day, the simple fact is that costs will be passed on to the citizens of Oklahoma. This Proposed 
Rule touches every facet of our economy, regulated and unregulated by the Commission. The 
cost, expense and burden the economy and, ultimately, the American citizens must endure to 
obtain a result that could have little to no impact on ozone levels cannot be taken lightly. It is 
clear a consensus exists — even amongst those opposing the Proposed Rule — that cleaner air is 
desirable and should be a priority. Yet, with this acknowledgement is the recognition to strive 
toward this goal in a reasonable, meaningful approach that will truly obtain achievable results at 
the proper time. 


IMPACT ON RURAL AMERICA 

Rural areas will be disproportionately affected by the Proposed Rule. Based upon even EPA’s 
analysis, the majority of cities and counties would no longer be in compliance with ozone 
standards. As noted by the Oklahoma Department of Environmental Quality (ODEQ), most 
Oklahoma counties may be facing nonattainment status for the first time.’ Oklahoma has been in 
attainment with ozone NAAQS since 1990. In commenting on the need to retain the same ozone 
levels for primary and secondary sources, ODEQ further explained the areas primarily at risk for 
a violation of the secondary standard but not the primary standard would "most likely be rural 
areas that possess no ability to establish attainment through control of ozone precursors within 
the designated nonattainment boundary due to the heavy impacts from the interstate transport of 
pollution.”'® 

More stringent ozone standards will additionally place undue burdens on farmers. Every aspect 
of productivity will see an increase in costs: fuel, fertilizer, utilities and equipment. In turn, 
agricultural support and processing industries will be subjected to these impacts. The Proposed 
Rule fails to provide flexibility to rural areas that will undoubtedly be impacted by geographic 
expansion of nonattainment into rural areas. These areas, already struggling for social and 
economic development, will experience new burdens with no additional resources to prosper. 

Controlled agricultural bums could also be restricted due to increased ozone standards. This is 
contrary to the necessity and benefits of this method to preserve the native prairie. Without 
controlled burns. Oklahoma will experience increased wildfires. EPA must account for 
exceptional events without penalizing areas due to natural occurrences. Furthermore, without the 
tool of controlled burning, farmers and ranchers will be forced to use more chemicals for control, 
which not only increases the cost of doing business, but will also have a negative impact on 
ozone levels. 

Agriculture producers are heavily dependent on heavy equipment for operations and trucking for 
transportation. The increasing cost of emissions controls on trucks and heavy machinery will fall 


ODEQ Comments (March 16, 2015). Available at httD://wmv.regulations.gov/#!documentDetaij:D=EPA-HO- 
O AR-2008-0699-2121 . 

Id at 5. 



100 


Testimony of Todd Hiett 
April 29, 2015 
Page 6 of? 


directly on the fanner who does not have the ability to adjust the price of his/her product. 
Agriculture producers are at the mercy of global markets and weather conditions. 

Negative impacts would extend beyond the transportation cost to the transportation 
infrastructure. An area deemed to be a nonattainment area would be subjected to additional 
burdens to proceed with a federal transportation project. Federal projects would be halted until 
the State could produce evidence the project would have no impact on ozone levels. In 
agriculture, unless a product makes it to the market it has no value. Agriculture currently 
struggles to move bulky commodities on a dilapidated surface and rail system. We are fortunate 
in Oklahoma to have the McClellan Kerr Arkansas River Navigation System (MKARNS) to 
transport fertilizer into, and the final agriculture product out of, the State and to the world 
market. 

Most agriculture producers have some source of off-farm income to supplement the farming 
operation, such as a spouse working an off-farm job or the producer working an off-farm job on 
a part-time basis. The greatest economic challenge we face in Oklahoma is employment 
availability in rural areas. This has resulted in a massive exodus of population from rural to 
urban counties in recent decades. The best opportunities for job creation in rural Oklahoma are 
manufacturing, oil and gas and trucking — the very industries most negatively affected by the 
Proposed Rule. 

Increased nonattainment areas will result in expansion into rural areas, which could hinder 
growth in energy production. As analyzed by NERA, rural areas active in oil and gas extraction 
could become subject to higher emissions and face barriers to obtaining new wells and 
pipelines." Oklahoma’s economy is largely dependent on the effects, positive or negative, of the 
oil and gas industry. Over twenty percent (20%) of the State’s revenue comes directly from oil 
and gas production taxes. Additionally, much of the income tax collection results in royalties 
paid to landowners, employment derived from energy-related jobs and business income from 
many oil and gas producers in the State, 

Another challenge facing rural Oklahoma is availability of healthcare. Due to populations 
shifting out of rural areas, most rural hospitals struggle financially. According to the Oklahoma 
Hospital Association, a recent financial stress test determined nearly one half of rural hospitals 
are experiencing negative trend lines financially, with seven currently in bankruptcy. Many rural 
hospitals have been closed and many others struggle financially. The increased energy costs 
resulting from the Proposed Rule would exacerbate this problem greatly. Hospitals in Oklahoma 
have recently joined together to intervene in a pending proceeding before the Commission that 
would result in a rate increase, demonstrating the importance of energy costs to their 
operations." 


Supra n7 at 2. 

See Entr>' of Appearance of the Oklahoma Hospital Association, filed August 27, 2014, Cause No. PUD 
20 1 400229, In the Matter of the Application of Oklahoma Gas artd Electric Company for Commission A uthoriiation 
of a Plan to Comply with Ihe Federal Clean Air Act and Cost Recovery: and for Approval of the Mustang 
Modernization and Cost Recovery. Available at http://iinaging.occeweb.eom/.AP/CaseFiles/occ5 1 36 1 09. pdf . 
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CONCLUSION 

The far-reaching effects of the Proposed Rule are immeasurable. Efforts to tighten the 2008 
standards resulted in suspension of implementing the current standards while EPA pursued an 
out-of-cycle rulemaking to impose more stringent standards. In this strikingly similar approach, 
EPA is making another attempt to accomplish what it previously failed to accomplish. The 
White House rejected EPA’s attempt noting regulatory burdens and regulatory uncertainty as 
reasons the economy could not support such an unjustified expense. The economy still cannot 
face the unjustified expense associated with the Proposed Rule and we owe it to Americans to do 
more. 
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Chairman Bridenstine. Thank you, Mr. Hiett, and thank you for 
your testimony, especially on the health effects. I think there’s 
been a lot of evidence that when you control for poverty, asthma 
in rural areas and asthma in urban areas where there’s higher, you 
know, outdoor ozone, when you control for poverty, there’s a signifi- 
cant difference between asthma is really — it’s not there when you 
control for those things. So the health effects work on two different 
sides. Poverty is — it does create, you know, bad health effects as 
well. 

I wanted to ask — first of all, thank the witnesses for their testi- 
mony. Members are reminded that committee rules limit ques- 
tioning to five minutes, and the Chair recognizes himself for five 
minutes of questions. 

Starting with Secretary Reese, you are the Secretary of Agri- 
culture for the great State of Oklahoma, and I wanted to — and 
you’re a lifelong farmer. I wanted to ask you how this regulation 
would affect farmers not only in Oklahoma but all across the coun- 
try? 

Mr. Reese. As you know, Oklahoma is a full attainment State, 
and so currently we don’t — aren’t facing these regulations, but you 
would just have to look at other states as they’ve implemented 
these regulations and retrofitting tractors and machinery and going 
from the Tier 1, Tier 2, Tier 3, Tier 4 engines would be extremely, 
extremely expensive for the farm industry. Less than three percent 
of Oklahoma’s tractors — this is just my estimate and I would as- 
sume it would be nationwide — would comply with the Tier 4 en- 
gines, combines, tractors, hay machines, all those things put to- 
gether. 

Chairman Bridenstine. Real quick, is it your assessment that 
most farmers can afford those costs? 

Mr. Reese. It would be my assessment that they cannot, and my 
assessment would be that the average farmer is 429 acres in Okla- 
homa and it’s smaller across the country. And 429 acres does not 
necessarily support a $130,000 tractor or a $150,000 tractor. I 
mean it just takes times to make those investments for those — that 
machinery. 

Energy costs — we’re a high-energy consumer, dairy barns, poul- 
try, swine, food costs. If we are required to upgrade all of our en- 
gines, all of our machinery, it will affect food costs, and thereby af- 
fecting poorer people who can’t afford it. We have the safest and 
most affordable food supply the world, and as we increase that, it 
would be more difficult for people to get nutritious food. 

And then finally just growing crops, as I said, is a timely issue. 
It has to be — if EPA is trying to govern when we apply, when we 
plant, when we harvest, it would be — it would increase food costs. 

Chairman Bridenstine. Can you share with this panel because 
a lot of us are not farmers, when you say it’s a timely issue, can 
you share with us what that means? 

Mr. Reese. Well, exactly right now it’s spring. It’s pretty — it’s 
time to plant. We just had rains across the State, and in the next 
two weeks, farmers will be going out planting more acres as fast 
as they can get them planted. And if it was a nonattainment time, 
the EPA said, you know, you have to moderate your planting time, 
that’s what your crop is based on is when you plant it, when you’re 
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able to apply things to it. And so it’s just time-sensitive. Every — 
plants are just time-sensitive. 

Chairman Bridenstine. So it could in fact delay planting and ul- 
timately reduce your yield, which would of course also affect the 
bottom line for the farmer, in addition to all the costs that you’ve 
already talked about? 

Mr. Reese. Exactly. 

Chairman Bridenstine. Really quickly, could you share with us, 
you mentioned redcedar in your testimony. Share with us what you 
go through with red cedar. 

Mr. Reese. Well, red cedar is a nuisance. It’s a public — it’s a 
plant that we are trying to reduce. It’s an invasive species. And the 
best way to maintain it and the most cost-effective and efficient 
way by virtually any environmental group will agree is to burn. 
And so we cut them and we burn them. And we need to prescribe 
burn to maintain that. And it is a heavy pollen sensitive plant — 
tree and it causes health concerns. And so you have to measure 
that, are you going to allow prescribed burns to take care of the 
health concern or are you not? 

Chairman Bridenstine. So from a — I guess from an allergy per- 
spective or and asthma perspective, and of course as Commissioner 
Hiett talked about, that prescribed burns are necessary for safety, 
and it also reduces wildfires, that ultimately would create even 
more ozone concerns. So thank you for that testimony. 

Commissioner Hiett, I’ve got about a minute left. Could you 
share with impacts these proposed rules would have on economic 
development, including transportation and other infrastructure 
projects in Oklahoma? 

Mr. Hiett. One of the greatest challenges we have in economic 
development in the State of Oklahoma is the rural area. Our urban 
areas tend to have more jobs. Our rural areas struggle to have jobs. 
If you look at the areas that are the best opportunities for jobs in 
rural areas, it’s going to be manufacturing, oil and gas, transpor- 
tation, three industries that will be targeted, will be damaged by 
the proposed rules. So you can see the issue that’s there. 

Also, on the transportation side, and it was mentioned earlier, a 
nonattainment stops the Federal projects. Well, those of us in agri- 
culture know if we can’t get our product to market, it has a dimin- 
ished value, if any value at all. 

Chairman Bridenstine. Thank you for that testimony. 

I will now recognize the gentleman from Arkansas, Mr. 
Westerman, for five minutes of questions. 

Mr. Westerman. Thank you, Mr. Chairman. 

In his testimony during last month’s hearing. Dr. Allen Lefohn 
presented modeling results that indicated that if emissions were re- 
duced across the United States to achieve alternative lower ozone 
standards, that there would be a tendency for the fourth-highest 8- 
hour concentration to occur not just during the summer but also in 
some locations during the spring when the main contributors to 
ozone are background or natural-occurring sources. 

The locations affected by the springtime shift can appear any- 
where across the United States. He also noted that with more 
stringent proposed standards, background would become an even 
more important contributor to exceedances of the standard. We all 
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know that models have limitations but we also know that some 
models are better than others. The modeling results that Dr. 
Lefohn described appear to be supported by EPA’s own recent anal- 
ysis. 

I would like to enter into the record a memo dated November 19, 
2014, from Ms. Joann Rice of the EPA. In her memo, Ms. Rice indi- 
cates that EPA is proposing that the ozone season be extended 
from its current period to longer periods of time. The result of 
EPA’s analysis was a total — was that a total of 39 States across the 
United States experienced exceedances of the 60 parts per million 
level during the spring. Background ground ozone is highest during 
the spring. 

As indicated earlier, ozone formation during the spring from 
manmade sources is much less than during the summer. It appears 
that naturally occurring ozone is a national issue, not just limited 
to Yellowstone and to the Intermountain West. The difficulties 
dealing with background ozone as experienced in these States is 
only a precursor for the entire Nation. 

As a forester and an engineer and after hearing much testimony 
in this and other committees, it appears to me that we’ve become 
so regulatory aggressive that we not only are regulating humans 
but we’re now attempting to regulate nature itself 

Mr. Abernathy and Ms. Keslar and Mr. Reese, my question for 
you is it time that Congress should revisit and modernize the 
Clean Air Act? 

Mr. Reese. I will say yes. We talk about — at least my perception 
is the — the Secretary is a — the Administrator is supposed to use 
criteria requisite to protect public health. And so what does that 
mean? You have public health issues on all sides of the issue, the 
redcedar issue versus asthma versus other lung disease, and so I 
think that — and food and the need to eat nutritious, economically 
produced food. So I think there are a number of factors that need 
to be considered in addition to define public health. 

Mr. Abernathy. Mr. Westerman, the resounding answer is abso- 
lutely. When you come from a State like — especially in California 
and the Central Valley, we’ve implemented virtually as many rules 
as we possibly can even though we still have a no-stone-left- 
unturned mentality. When you’re approaching those background 
levels, the ability to get significant reductions through the — 
through a rule process becomes extraordinarily difficult if not im- 
possible, and I think the best way to answer your question — and 
this has actually been proposed in California — that we have no 
farm days. 

Ms. Keslar. I would also agree with the other two members of 
the panel that it’s absolutely time to revisit the Clean Air Act. 
From my perspective and the implementation perspective is that 
the Clean Air Act is very vague and it’s left up to EPA to interpret 
the Clean Air Act, and then States are left to deal with the con- 
sequences of EPA interpretations of the Clean Air Act. So — espe- 
cially with respect to background, international transport, rural 
transport areas, and the exceptional event rule are very vague in 
the Clean Air Act and there’s not a good precedent for imple- 
menting those with the current EPA rules. 
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Mr. Westerman. And if you will hold those thoughts, I’ll yield 
back to the Chairman because I believe we need to go vote. 

Chairman Bridenstine. We have a vote on the Floor that we’ve 
got to get to, but what we’ll do is we’ll just recess and immediately 
following — we’ve got one vote. Immediately following the vote, we’ll 
come back here and convene, and if you’d like to have two and a 
half minutes of the rest of your time, we’ll do that. Is that all right? 

Okay. Well, we are now in recess until after the vote. 

[Recess.] 

Chairman Bridenstine. All right. We are back from recess and 
we will reconvene. 

We were in the middle of my good friend from Arkansas, Mr. 
Westerman, asking five minutes of questions, and on the clock we 
had two and a half minutes when we departed, so we will resume 
with Mr. Westerman for two and a half minutes. 

Mr. Westerman. Thank you, Mr. Chairman. I believe Mr. Aber- 
nathy was in the middle of a thought when we recessed, so if you 
would like to pick up with that answer. 

Mr. Abernathy. Thank you, sir. 

It would be remiss for me not to include that in my written testi- 
mony there was a series of potential modifications to the imple- 
mentation of the Clean Air Act that I think would be a wonderful 
starting point for the committee to discuss moving forward. And 
also on your question of how it affects agriculture. Rule 4570 that 
I referenced in my oral in my written testimony has had an eco- 
nomic burden to individual producers in California to the tune of 
about $50,000 in cost just to implement on an annual basis for 
Rule 4570. So that certainly takes away from spending money on 
potentially more important things from a dairymen’s perspective 
when you’re looking at those kind of costs ongoing on an annual 
basis, especially for small farmers. 

Mr. Westerman. All right. So are there ambiguities and issues 
with the ozone NAAQS that the judicial and executive branch can- 
not properly deal with because the Clean Air Act hasn’t been mod- 
ernized? 

Are there any ambiguities or issues that — with ozone NAAQS 
that the judicial and executive branch can’t properly deal with be- 
cause the Clean Air Act hasn’t been modernized? 

Mr. Abernathy. I’ll take a stab at it. We — I think this really 
lends to a unique opportunity for Congress to dive into this from 
the standpoint that in California, as I mentioned with a mature 
regulatory program, way all too often we’re having our futures de- 
cided in a courtroom with a judge. And I’ll let you think about that 
for a little bit because that’s really — that has nothing to do to ben- 
efit public health or air quality when you’re in a courtroom and a 
judge is making those decisions based on a very stringent look at 
simply the law. 

Mr. Westerman. And, Mr. Chairman, with that I’ll yield back. 

Chairman Bridenstine. I’d like to thank my friend from Arkan- 
sas. 

I’d like to recognize my good friend, Ms. Bonamici from Oregon, 
for five minutes of questions. 

Ms. Bonamici. Thank you very much, Mr. Chairman, and thank 
you again to your — to the witnesses for their testimony. 
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I want to follow up on the line of questioning and also Ms. 
Keslar’s testimony. Mr. Chairman, I think it would be very useful 
for us to have the EPA come in and inform us about things like 
the exceptional event rule. I appreciate your testimony, Ms. Keslar, 
about what it takes to comply with that. It would be helpful for us 
to hear from the EPA about their efforts and what can be done to 
make it easier for jurisdictions to comply with that rule. That 
would be very useful for us. 

But Dr. Miller, the EPA and others have estimated the benefits 
achieved by lowering the ozone standard, and you talked about 
that in your testimony. Specifically, under the proposed standard 
of 65 to 70 parts per billion, the EPA estimates that it would gen- 
erate an estimated $19-$38 billion worth of benefits, and that in- 
cludes a range of components from the number of premature 
deaths avoided to the number of children’s asthma attacks that can 
be prevented. Can you please describe some of the other benefits 
that could come from and ozone standard in the range of 70 to 65 
parts per billion? 

Dr. Miller. Yes, thank you. What I would like to start with is 
in the context of the need to modernize the Clean Air Act, I would 
flip it and I would say maybe it’s time to recognize that the Clean 
Air Act has modernized America. And this is seen through its tech- 
nology-forcing nature and the innovation that has resulted from in 
the past setting what was at that time viewed as stringent and 
unachievable ozone standards, yet we achieved them. Right now, in 
the Northeast we’re largely achieving the current standard outside 
of New York City. We have achieved that. I’m hoping we can main- 
tain that, but we have achieved that already. And that was viewed 
at one time as impossible. 

Ms. Bonamici. And, Dr. Miller, can you talk just a little bit 
about — I know you talked about where your organization — your 
area. Can you talk about how much of that is urban and how much 
of it is rural? 

Dr. Miller. We also suffer from transport. Now, the largest por- 
tion of our pollution load is urban. It is from transportation and 
urban sources. But on top of that, we get a pollution load from the 
West. There are large sources to the West. We’ve actually success- 
fully addressed to some extent power plant pollution that comes 
across on the westerly winds. So we have a mix, and so we’re sym- 
pathetic to Western issues, to transport from Asia. We don’t get 
that kind of transport from Asia. 

We have our own kind of transport, and it is controllable not by 
our States but through Eederal measures that create regional pro- 
grams that have been done in the past such as a NOX SIP Call 
that have been very effective and resulted in deep reductions of 
ozone not just in the urban areas but across these broad regional 
and rural areas that are under discussion today. 

Ms. Bonamici. Terrific. And I know that some of the benefits as- 
sociated with improving the ecosystem are hard to quantify, and 
it’s likely that there’s some benefits that don’t reflect in the full 
range of outcomes. Can you describe some of the ecosystem services 
and their value to the economy, for example, water regulation? 

Dr. Miller. Right. So the same kind of emissions, specifically ni- 
trogen oxides that contribute to ozone formation also contribute to 
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acid rain, nitric acid. Nitric acid has ecological impacts in terms of 
forest health. It frees up aluminum ions in forest soils. Aluminum 
ions are toxic to aquatic life so it ends up in streams and rivers, 
kills fish. That has a detrimental impact on, say, sportsmen who 
like to catch fish. 

It has — nitrogen deposition in water has a fertilizing effect. It 
creates algal blooms. Those blooms suffocate aquatic life. Fisheries 
have large economic benefits, large economic value, and that kind 
of impact diminishes those as well. 

Ms. Bonamici. And thank you. We’ve heard a lot about some of 
the costs and technical challenges, and you talked about this a bit. 
The EPA does not allow consideration of those factors when setting 
a standard, but can you comment on the importance of separating 
the costs associated with attaining or implementing the ozone 
standard from the assessment of what level is appropriate to pro- 
tect public health? And I know you mentioned the incentives to de- 
velop new technology that come from such regulation. 

Dr. Miller. First, I’d like to just clarify. It’s not EPA that 
doesn’t allow consideration of cost in the setting the standard. 
Those are science-based standards based on health and protecting 
public welfare. It’s — the Clean Air Act is created by Congress and 
is interpreted unanimously by the Supreme Court — 

Ms. Bonamici. Right. 

Dr. Miller. — that requires standards to reflect science. 

Ms. Bonamici. Understood. Thank you. 

Dr. Miller. The implementation part is where costs come in. 
We’ve been very successful in that and that’s where the innovation 
comes. 

Ms. Bonamici. Terrific, thank you. And I just wanted to mention 
that this committee did pass in the last Congress a bill to do more 
research about the harmful algal blooms that you mentioned, and 
I was proud to work on that with my colleague from Florida, Mr. 
Posey. 

And I’m out of time and I yield back. Thank you, Mr. Chairman. 

Chairman Bridenstine. I’d like to thank the gentlelady from Or- 
egon, Ms. Bonamici. 

Without objection. I’d like to enter into a second round of ques- 
tions. I’ll recognize myself for five minutes. And if it’s all right, 
you’re willing to stick around for another five minutes? 

So there’s a couple of things I’d like to bring out. I think all of 
us recognize that in urban areas there’s a higher incidence of sur- 
face ozone than in rural areas, not always the case but in many 
cases that’s the case. 

I would like to submit for the record a study from Johns Hopkins 
University, and what they attempted to do is they sought — accord- 
ing to them, the objective, “we sought to estimate the prevalence 
of current asthma in U.S. children living in inner-city and non- 
inner-city areas and to examine whether urban resident, poverty, 
or race/ethnicity are the main drivers of asthma disparities.” 

What they found is that there was no statistically significant dif- 
ference once you control for poverty, once you control for race and 
ethnicity, the incidence of asthma in areas that have higher surface 
ozone are not greater than the incidents that don’t have as high 
ground level ozone. 
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So I’d like to introduce for the record the scientific study from 
Johns Hopkins University. 

[The appears in Appendix II] 

Chairman Bridenstine. I’d also like to — actually, we now have 
back one of our Members here. I will retain my remaining three 
minutes and fifty seconds. And is it possible to yield at this time 
to the gentleman from Texas, Mr. Weber? 

Mr. Weber. Yes, sir, it is. Thank you, Mr. Chairman. 

Chairman Bridenstine. You’re recognized for five minutes. 

Mr. Weber. I’m not sure five minutes is enough. Can I have your 
other three minutes? 

Chairman Bridenstine. Negative. 

Mr. Weber. Mr. Hiett — is it Hiett? Is that how you that? Com- 
missioner Hiett? 

Mr. Hiett. Yes, sir, Hiett. 

Mr. Weber. Okay. You said on March 6, 2015, the SIP, state im- 
plementation plan, was approved for Oklahoma or finalized I think 
you said. How long did that process take? 

Mr. Hiett. I’m sorry, that was the requirement. 

Mr. Weber. Was that the requirements? 

Mr. Hiett. That was the requirements that were issued on 
March 6 

Mr. Weber. Okay. 

Mr. Hiett. — of 2015. 

Mr. Weber. Can you describe the length of that process? 

Mr. Hiett. It began in 2008 is my understanding. 

Mr. Weber. So that’s seven years 

Mr. Hiett. Yes. 

Mr. Weber. — give or take? When were — and I’ll ask this ques- 
tion of Dr. Miller. When were the last EPA — ozone regs changed 
or recommended to be changed? Was it six years ago, ten years 
ago? 

Dr. Miller. Regs, you mean standards? 

Mr. Weber. Standards, yeah. National Air Indoor Quality 

Dr. Miller. The last time the ozone standards were revised was 
2008. 

Mr. Weber. 2008, so that’s seven years ago. Okay. And if I un- 
derstand your testimony. Commissioner, earlier, prescribed burning 
actually would help in your area in Oklahoma? 

Mr. Hiett. Absolutely. There’s a public safety factor 

Mr. Weber. Okay. 

Mr. Hiett. — there’s a health factor, there’s — and of course the 
agricultural and economic factors. 

Mr. Weber. Sure, but your testimony here today is that pro- 
posed — I call them regs — would actually prevent that it would actu- 
ally endanger lives, property, and commerce? 

Mr. Hiett. And in addition to that would — ^yes, that is correct, 
and in addition to that would require that agriculture producers 
use more chemical to fight — to battle these invasive species 

Mr. Weber. Sure. 

Mr. Hiett. — where now they can do it with fire. 

Mr. Weber. Sure, absolutely. 

Mr. Hiett. With prescribed burning. 
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Mr. Weber. So thank you. Dr. Miller, you testified earlier right 
before we went to votes, when Congress set up the Clean Air Act, 
they were very specific that they don’t take the cost into account. 
Do I recall correctly you said something to that effect? 

Dr. Miller. Yes, it’s setting standards. They are health-based, 
based on science. Costs come into implementing the standards. 

Mr. Weber. Okay. Do you think that that might have been short- 
sighted on their part? Is there any possibility, on Congress’ part? 
Not that we would ever be shortsighted. 

Dr. Miller. Actually, I think was very farsighted. And as I’ve 
mentioned several times, I think that’s forced areas to innovate, in- 
dustry to innovate in areas that they weren’t going to do, and 
that’s 

Mr. Weber. So it’s not like Congress couldn’t have been wrong 
or the Supreme Court could never be wrong? The Supreme Court 
has never reversed itself. Or is that 

Dr. Miller. It does all the time. 

Mr. Weber. They do all the time. Congress I would submit prob- 
ably does need to as well. 

Mr. Abernathy, the EPA’s cost-benefit analysis for the ozone pro- 
posal caps, the cost of unknown controls, I’m from Texas, Gulf 
Coast, a lot of chemical plants, refineries there on the Gulf Coast. 
Texas produces 60 percent of the Nation’s jet fuel in my district, 
and I think maybe again it was Dr. Miller said that this was the 
most expensive regulation — going to be — one of you said that and 
we’ve heard that over and over again. But my question is more spe- 
cific. 

So industry — I own an air-conditioning company. Industry will do 
what’s very pretty to and very competitive to be able to get that 
competitive edge for the most part. Mr. Abernathy, I think the con- 
trols — they’re saying in the proposal that the caps have cost of un- 
known controls that don’t even exist are assumed to be around 
$15,000. Have you seen that figure? 

Mr. Abernathy. Yes, sir. 

Mr. Weber. Does that sound reasonable to you? 

Mr. Abernathy. No. 

Mr. Weber. I’ve been in these chemical plants and refineries and 
I can tell you — and in the Texas Legislature I was on the Environ- 
mental Reg Committee. I can tell you without a shadow of a doubt 
that’s nowhere near close to the cost. So, you know, when they say 
it’s assumed to be that kind of a low, I think that’s pie-in-the-sky 
or dare I say ozone-in-the-sky. 

Mr. Abernathy, one other question. What happens to permitting 
for the dairy industry throughout the country, throughout the 
country when ozone standards are set basically to background lev- 
els? 

Mr. Abernathy. Sir, would you like me to answer the first — end 
of your first question? 

Mr. Weber. Absolutely. You’ve got more input on it, you bet. 

Mr. Abernathy. Thank you. I actually have the privilege of 
knowing Chairman Shaw and 

Mr. Weber. TCEQ. 

Mr. Abernathy. Yes, sir, and working with the Dr. Shaw, Chair- 
man Shaw with the USD A Air Quality Task Force, and we’ve had 
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the pleasure of going over quite a few of the struggles that Texas 
has had as an extreme nonattainment area. And keeping that into 
consideration, he’s bumping up to the same virtually impossible 
task of trying to continue to regulate industries that he has really 
regulated to the point where there’s nothing left to pick off the 
tree. So I have firsthand knowledge of the commonality that the 
Central Valley in California, along with South Coast and Texas 
share when it comes to setting standards that are right at back- 
ground levels of ozone. 

And with that, on the cost, this is — in California we call it a 
black box. We’ve had standards that we’ve had to meet, we’ve had 
technologies that didn’t exist, and we’ve had a timeline that we 
have to meet. 

Mr. Weber. All within seven years and it’s fixing to be changed 
again. 

Mr. Abernathy. Yes, sir. And the interesting part about that is 
when we — when the board — San Joaquin Valley Board passes a 
rule on a business, we have no idea or hopes that there will be 
technology that will get us there. The district has had the far- 
sightedness to actually develop one program that I’ve been associ- 
ated with that’s called the Technology Advancement Program that 
actually looks at new and innovative processes, whether it’s emis- 
sion controls or so forth to help advance. 

But even those certain things — and I’ll give you this as an exam- 
ple — we had John Deere at one of my members’ dairies in Fresno 
County. It was a million-dollar piece of equipment. It was the lat- 
est, greatest technology that had ever been put into a John Deere 
tractor. During the silage harvest, it burned to the ground. So with 
that, technology does come along and innovations do come along, 
but as every farmer at this table knows, it takes a long time to go 
from conceptual to reality where you can depend on that 24 hours 
a day, 365 days year. 

But answering your question, $15,000 a ton, just as another 
number, when the $61.5 million that Rule 4570 cost Central Valley 
dairy farmers came out to about $6,700 a ton. At the same time, 
NOx was being traded as environmental reduction credits/ERCs 
from businesses that had closed down in the Central Valley at a 
tune of $32,500. 

Mr. Weber. And they still had a way to make money. 

Mr. Abernathy. That’s right. 

Mr. Weber. And you — and forgive me, Mr. Chairman, if you’ll in- 
dulge me for one more half-a-minute — and you know that 70 per- 
cent of NOx comes from nonstationary point sources, i.e., vehicles. 

Mr. Chairman, I yield back. 

Chairman Bridenstine. Roger that. And thank you for your 
questions. 

And just as a reminder, the record will remain open for two 
weeks for additional comments and written questions if the gen- 
tleman from Texas would like to submit more written questions. I 
know you definitely needed more than five minutes. Yeah, you bet. 

I’m going to yield. I’ve got three minutes and fifty seconds re- 
maining. I’m going to yield two minutes to my friend from Oregon, 
Ms. Bonamici, and then we’ll close the hearing at that point. 
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Ms. Bonamici. Thank you, Mr. Chairman. I don’t think I’ll need 
two minutes. 

I wanted to add to the record, first, a letter from the National 
Farmers Union, the second-largest general farm organization in the 
United States, in support of the EPA’s proposed revisions. Particu- 
larly, they found compelling the effect on crop yields a causal rela- 
tionship between exposure to ozone and ambient air and visual — 
visible foliar injury affects on vegetation, reduced vegetation 
growth, reduced productivity and terrestrial ecosystems, reduced 
yield, and quality of agricultural crops. 

So with that. I’d like to enter that into the record. 

And one more thing, just released today is the American Lung 
Association’s 2015 State of the Air Report showing that more than 
four in ten people live in areas with an unhealthful — unhealthy 
level of ozone. According to this report, there’s more than 17.7 mil- 
lion people in the United States who live in counties where the out- 
door air failed all three of the tests. 

So, Mr. Chairman, I would like to introduce this letter and this 
report into the record. 

Chairman Bridenstine. Without objection, they will be intro- 
duced into the record. 

[The appears in Appendix II] 

Chairman Bridenstine. I would like to — are you yielding back? 

Ms. Bonamici. I yield back. 

Chairman Bridenstine. Okay. 

Ms. Bonamici. Thank you. 

Chairman Bridenstine. I would like to thank the witnesses for 
their valuable testimony. Thank you for sticking around and an- 
swering questions. I apologize that we had a vote in the middle of 
it. I’d like to thank the Members for their questions. 

As a reminder, the record will remain open for two weeks for ad- 
ditional comments and written questions from the Members. 

And with that, this hearing is adjourned. Thank you. 

[Whereupon, at 4:15 p.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses hy The Hon. Jim Reese 

QUESTIONS FOR THE RECORD 
The Honorable Jim Bridenstine (R-OK) 

U,S. House Committee on Science, Space, and Technology 

Reality Check Part 11: The Impact ofEPA’s Proposed Ozone Standards on Rural America 
Friday, May 15, 2015 

Questions for Secretary Reese 

1. What will this proposed standard do to the stability of our food supply if the input costs drive up 
food prices and forces farmers to quit the Industry? America has consistently produced the safest, 
most affordable food supply in the world. Machinery and engine upgrades throughout the ag 
industry will undoubtedly raise food prices. Any EPA effort to limit prescribed burns, fertilizer and 
pesticide applications, or planting decisions will limit Americans amazingly efficient production 
system. For example, American farmers planted 33 million acres or corn in the last three weeks of 
May. it is critical to take advantage of cool spring and early summer temperatures and spring 
rains. Any government agency interfering with that amazing efficiency v,/ill hurt production 
capabilities. 

2. Can you speak to the burden that will be put on states to implement both the 2008 standards 
along with developing plans to comply with these potential new standards? The new standards 
will just affect so many new areas of the country. The 2008 standards are working. Our ozone is 
improving and will continue to improve without the new standards. 

3. If background levels consistently exceed the NAAQ5 standard, is EPA planning to hold states 
accountable for factors outside their control? With the 2008 standards they are. 

4. EPA updated ozone standards in 2008, shouldn't we focus on implementing that standard before 
making a new one? YES 

5. Do we need more stringent ozone standards to have cleaner air? As stated above, our air is 
cleaner and ! see no reason to believe that the EPA's own records of improved clean air results will 
change directions of the last 10 years. 

6. Even rural areas far from industrial activity would fail EPA's stringent ozone proposal. Other than 
hoping that other city or even other countries reduce emissions, what option do these areas have 
to meet the standard? Many times weather events, particularly prolonged drought can be a 
reason for exceeding standards. Oklahoma recently had the wettest May in the history of the 
state, but 2011 was the beginning or a drought period that we could not control. 

7. Could EPA's ozone proposal result in mandatory emissions reduction measure being imposed on 
farmers? Absolutely. That is exactly what is happening in California. Retrofitting machinery and 
engines would be a tremendous cost for the industry. A simple example is a John Deere Ztrac lawn 
mower which was upgraded to tier 4 this year cost 33% more or $5,000 more than the year before. That 
is a small commercial lawn mower, tractors, combines, irrigation motors and the like would be an 
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exorbitant amount. 


8. How do farmers rely on transportation infrastructure projects, and could those projects be 
threatened by EPA's stringent ozone proposal? Every food product starts in the field. It must be 
transported from the field, to a collection site, to a production site, to a wholesale delivery site, to 
a grocery store, home from the store, to the plate of every American. Add to that, exports to 
feed the rest of the world. Again, I cannot even monetize what it takes transportation wise to get 
the world fed. And to re-emphasize. Food, Water, and Air are essential to sustain human life. 
This is not a convenience we are talking about. 

9. What other income sources that farmers rely on could be threatened by EPA's stringent ozone 
proposal? Fertilizer, Chemical, and fuel production costs will escalate increasing costs to farmers. 

10. What are some of the public health impacts of unemployment or underemployment? 

Unemployed and underemployed eat less healthy and increased food costs will exacerbate the 
problems associated with underemployment. 

11. Could EPA's stringent ozone proposal have a ripple effect throughout rural economies? YES 

12. Rural communities are far away from urban and industrial areas and often have few emissions 
that could result in ozone. Do rural communities still need to be concerned about EPA's stringent 
ozone proposal? YES, See 7. In addition, increased food costs affect everyone and every 
economy. 

13. Can even a small increase in energy prices be amplified to significant impact on rural economies? 
YES. Agriculture is a large energy user, particularly Swine and Poultry. 

14. 

15. Would EPA's ozone proposal just affect big factories and power plants, or could farmers and other 
rural families also be impacted? YES, See 7. In addition, increased food costs affect everyone and 
every economy. 
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Responses hy Ms. Cara Keslar 

QUESTIONS FOR THE RECORD The 
Honorable Bruce Westerman (R-AR) 

U.S. House Committee on Science, Space, and Technology 

Reality Check Part 11: The Impact of EPA 's Proposed Ozone Standards on Rural America 

Friday, May 15,2015 

Questions for Ms. Keslar 


1. Ms Keslar, you state in your testimony (on page 4) that without a better understanding of 
background ozone, it will be "difficult and ineffectual for rural western states to develop 
plans that focus on controlling" emissions. Can you explain this statement further? 

a. Without having this intbrniation upfront, how can you be sure that a lower 
standard in the 65 to 70 ppb range is achievable for your state? 

b. Wouldn't it be better for EPA to have conducted this research prior to proposing a 
change in the standard? 

Answer; If states do not ha\’e a clear understanding of the components/sources that 
are contributing to ozone levels, states cannot evaluate which sources are in their 
jurisdiction or control. Without this knowledge, states cannot evaluate control 
strategies and develop effective plans for reducing ozone. Even with an 
understanding of components of background that contribute to Wyoming ’s ozone 
level: an ozone NAAQS of 65 ppb will he difficult to achieve for states with higher 
background concentrations. It is my understanding that EPA is under statutory 
and court ordered deadlines to evaluate the ozone NAAQS. That being said, EPA 
.should consider the uncertainty and the challenges of dealing with hackgi'-ound 
when setting the ozone NAAQS.. 

2. Last July, this Committee wrote EPA requesting that CASAC fulfdl its statutory duties 
under the Clean Air Act to advise the Administrator of any adverse public health, 
welfare, social, economic, or energy effects which may result from various strategies for 
attainment and maintenance of the ozone NAAQs. Given the many implementation 
issues you are raising here today, do you agree with us that this analysis is important and 
should be done immediately, if not before, EPA issues the final rule? 

Answer: Yes it is very^ important that the implementation issues are analyzed and 
considered when setting the ozone NAAQS. It is my understanding that EPA is under 
statutory and court ordered deadlines to evaluate the ozone NAAQS. That being said, 
EPA should consider the uncertainty and the challenges of dealing with background 
when setting the ozone NAAQS. 

3. You also note in your testimony that CASAC recommended to EPA "that EPA facilitate 
research to better characterize background levels". In fact, the Clean Air Act actually 
requires CASAC to provide the Administrator with advice "on the relative contribution 
to air pollution" from "natural as well as anthropogenic activity". Ideally, shouldn't 
CASAC have provided this input along with it recommendation? 

a. Given that EPA can consider proximity to background, how do you think this lack 
of infonnation affected CASAC's recommendations on setting a lower standard? 
Answer: Ideally, if further information was available it should have been presented 
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to EPA. / cannot speak to how this would have affected CASAC 'x recommendation. 

4. In your testimony (page 4) you state that EPA should commit to developing timely 

implementation guidance specific to high-elevation rural areas to address the treatment of 
background ozone. However, earlier this month, EPA announced that it was unlikely to 
issue implementation rules when it finalizes the ozone standard. This is not a total 
surprise since EPA just issued the final implementation rules for the 2008 standard. 

What do you think is the likelihood that EPA will develop the implementation tools you 
request in time to assist you in making designations and developing attainment strategies? 
Answer: Given the AQD 's past experience on the timeliness of EPA guidance and tools, it 
is unlikely that all guidance and tools will be ready to use for designations and 
implementation. However, this should not discourage the EPA and States from working 
together and move forward to develop necessary tools and guidance as soon as possible. 

5. According to EPA's latest schedule, EPA will not be proposing revisions to its 2007 
Exceptional Events Rule or issuing draft wildfire guidance until sometime in the Fall of 
2015. How can states use any of this information in a timely way in making designations 
recommendations, especially given the likelihood of further delays? 

a. Unless there is a dramatic change in the level of evidence required, do you believe 
Wyoming will be able to obtain approval for any exceptional events by the time it 
submits and EPA approves designations? 

b. What kind of a jam does EPA's implementation schedules place you and other 
states? 

Answer: Since the proposal and/or final rule changes are not under court- 
ordered deadline, it is unlikely final changes to the Exceptional Event Rule 
will be implementable prior lo developing designation recommendations. 

Based on the schedule proposed for flagging and submitting demonstrations of 
ozone related Exceptional Events in the proposed ozone NAAQS, it will he 
difficult for states to produce, demonstrations and for EPA to get demonstrations 
with regulatory consequence through the approval process without a major 
streamlining effort on EPA 's part. The level of effort for demonstrations required 
for ozone related Exceptional Events and resource needs (both monetary and 
staff-related) coupled with the lack of guidance on ozone related events will make 
it very difficult for states to get any demonstrations approved by the EPA. This 
presents an issue if the.se Exceptional Events are included in a data record that 
leads to a non-attainment designation. States will then be responsible for non- 
attainment requirements due to these uncontrollable Exceptional Events. 

6, You state in your testimony (on page 7) that Wyoming has submitted 5 demonstrations or 
petitions to EPA Region 8 for exceptional events decisions for stratospheric intrusions, but 
has only received concurrence for one. fs that correct? 

a. How long has EPA had these demonstrations or petitions? 

b. Have they given you any reasons for the delay? 

c. What kind of confidence does this track record give you with regard to future 
petitions under a lower standard? 

Answer: This is correct, Wyoming has only received one concurrence. The EPA 
has not acted on the other four demonstrations. The demonstrations were 



118 


submiued between 2010 and 2013. The EPA ’s Exceptional Event Guidance 
discusses EPA 's process of choosing which packages to evaluate based on 
the Region ’s determination of “regulatory consequence Since the 
Exceptional Events discussed in the four packages look place in areas that 
were not in non-attainment and the Events did not result in a 3 -year design 
value that was violating the ozone NAAQS, the Region determined those 
Exceptional Events did not warrant being placed at the top of the priority list. 

This “track record" leaves Wyoming uncertain as to EPA 's ability to process 
all or even a portion of the demonstrations that will he submitted under a 
lower ozone NAAQS. 

7. You also note that you are the only agency in the nation that has received approval for a 
stratospheric intrusion event. Do you have any sense of how many other petitions have 
been submitted on intrusions with no response from EPA? 

a. Do you believe it would be helpful to have a publicly accessible website that 
shows when demonstrations were submitted and EPA's response? 

Answer: 1 do not know how many other .stratospheric inti'usion demonstrations 
have been submitted to EPA. Yes. it would be helpful to .see how many 
demonstrations have been submitted and EPA ’s response. 

8. EPA in its draft RIA agrees with your testimony when it states (on page 3A-55) that 
"current ozone modeling tools are not sufficient to properly characterize ozone formation 
for these W'inter ozone episodes". And yet, am I right in noting that when EPA issues a 
lower standard, Wyoming, not EPA, will be responsible for demonstrating attainment 
when neither EPA nor your state understands how? 

a. Do you believe this is fair? 

Answer: In Wyoming, the Upper Green River Basin is currently designated non- 
attainment based on a winter time ozone issue. Wyoming has always taken 
responsibility for this issue and will continue to in the future if the area is 
designated as non-attainment under a lower ozone NAAQS. Wyoming has worked 
very hard, even prior to the official designation in 2012, to study the issue and work 
with area stakeholders to solve the issue in the absence of a model. That being 
said, it has always been, and will continue to be, a challenge to develop and test 
targeted control strategies in the absence of a model Wyoming believes that EPA 
is working toward developing a model to better characterize these areas, although 
it is not expected in time for the next ozone NAAQS designations. 

9. EPA's draft RIA also notes (3A-54) that there are 26 monitors in rural and remote 
western areas (2 in Wyoming) that were excluded from the modeling analysis because 
these monitors did not respond to large modeled regional emission reductions and 
remained above the standard after applying these reductions. Will you be able to throw 
out these monitors as well in implementing the standard, or will Wyoming be held 
accountable in a way that EPA is not? 

Answer: If Wyoming and other states have rural ozone monitors that violate the ozone 
NAAQS and are designated non-attainment, states will be responsible for implementation 
actions under the NAAQS. 
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1. In your testimony you say that "overburdening State resources with administrative 
exercises will not be conducive to attaining this objective" of compliance with the ozone 
standard, and that background ozone can account for as much as 80 percent of measured 
values. Can you speak to how much time and resources you would have to put in to 
compliance with a lower standard? 

Answer: It is difficult to assess the exact time and resource burden it will take to comply 
with an ozone NAAQS at sites -where the majority of the ozone comes from uncontrollable 
sources. Each demonstration to show that ozone in an area with high background is either 
an Exceptional Event, or transported from other areas will take at a minimum hePiveen 4-8 
months to produce and could cost an agency more than $150,000 in contractor costs to 
assist in developing demonstrations. Under a lower ozone NAAQS it is possible that states 
will need to develop multiple demonstrations to account for the background, without a 
guarantee that the area will not he designated non-attainment. 

2. Can you speak to the burden that will be put on states to implement both the 2008 
standards along with developing plans to comply with these potential new standards? 
Answer: Currently, Wyoming has one ozone non-attainment area under the 2008 
NAA QS. Wyoming has spent $9.5 million in contracted assistance over 1 0 years and 
allocated close to 25% of its staff to working full- or part-time on solutions for Wyoming ’s 
one ozone non-attainment area. With a lower ozone NAA QS, and the possibility of 
multiple areas being designated as non-attainment, it will be difficult to absorb those 
duties in addition to implementing other EPA rules. NAAQS, and other regular duties 
associated with protecting Wyoming 's air resource. 

3. If background levels consistently exceed the NAAQS standard, is EPA planning to hold 
states accountable for factors outside their control? 

Answer: EPA has discussed in the proposed ozone NAAQS that it has made regulatory 
relief mechanisms available for areas that are influenced by uncontrollable factors 
(background). However, without further guidance and streamlined rules, it is difficult to 
understand whether these will truly help areas from being designated non-attainment for 
factors outside of their control. 
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Questions for Mr. Abernathy 

1. Will the ozone proposal just mean that large facilities have to put on expensive controls, 
or could emission reduction measures impact small businesses? 

Both. As ambient air quality standards are ratcheted downward, air agencies are forced to find 
additional emissions reductions. There are two places they look; Pi-eviously unregulated sources, 
or tightening restrictions on already regulated sources. In some cases, smaller sources within a 
category have not been regulated because the cost of regulation (to the regulated and the 
government) was not considered to be worth the return on investment. Today, virtually all 
sources in the San Joaquin Valley are regulated, from factories and refineries, to small businesses 
such as dry cleaners, paint booths, fireplaces, gas stations and even restaurants that charbroil 
hamburgers. 

To meet previous ozone standards, dairies were regulated in 2006 to reduce emissions of Volatile 
Organic Compounds, that is, VOCs emitted mostly from manure. Initial regulations applied only 
to average and large-sized California dairies. By 201 0, to meet even tougher standards, the 
district cut the size threshold for regulation in half, then added additional controls to reduce 
emissions from cattle feed. The cost of this regulation is estimated by the air district at $61.5 
million, or close to $6,700 per ton. Ratcheting the ozone standard down would force the district 
to consider tightening rules even further on existing businesses. 

2. EPA Administrator Gina McCarthy wrote an op-ed saying that the Agency’s air 
standards “attract new business, new investment, and new jobs.” That might sound 
good politically, but is that what dairy farmers have found? 

As ozone levels reach near background levels, we seem to be reaching a point of diminishing 
return. Dollars invested in control strategies to achieve incremental improvement begin to 
increase exponentially while the positive effects become more uncertain and hard to measure. 
One thing we know is that dairies have not benefitted; as we note in our testimony we have lost 
500 dairies in California in the past five years. 

3. Could unnecessarily stringent regulations like EPA’s ozone proposal push businesses 
off shore to countries with lower environmental protections? How does that help the 
environment? 

Clearly, that doesn’t benefit anyone. Food production inside our borders is a particularly 
important issue to consider as it may not be wise to outsource our food security. We’ve already 
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seen businesses move out of California, and lured to other states with promises that include 
fewer regulations. But as you can see in our written testimony, the escape routes are being 
blocked, with 44 states that are in danger of exceeding current and proposed ozone standards. As 
this situation worsens, it will be tempting to move more and more of our agricultural production 
to Mexico, Canada, South America and overseas. 

4. What are the hidden costs of regulations like EPA’s stringent ozone proposal? 

Without reform of the federal Clean Air Act, one hidden cost is multiple, redundant planning and 
reporting timelines for agencies to juggle. This raises costs for regulated business and taxpayers. 
Other hidden costs include lost economic opportunities as businesses choose to expand or 
relocate in other air basins not affected by the standard, including outside the U.S. 

5. What are some of the emissions reduction measures that could be imposed on farmers 
under EPA’s stringent ozone proposal? 

Farmers can expect further controls on engines that power mobile fann equipment such as 
tractors, trucks, harvesters, and balers. In many cases this really means retiring these vehicles and 
replacing them with new and often more expensive equipment. The same is true stationary 
engines, such as pumps and generators. This can have a number of negative impacts, including 
the possibility of being forced to purchase equipment before needed, and devaluing older 
equipment that might have a long service life still ahead. In some cases, farm vehicles are only 
used seasonally and infrequently. 

6. EPA’s cost-benefit analysis for the ozone proposal caps the cost of unknown controls - 
that is, controls that don’t yet exist but are assumed to be invented someday - at just 
$15,000. In your experience with implementing “unknown controls” does that sound 
reasonable? 

I'o me, probably not. It’s important to start by understanding what EPA means by that figure. 

That is a blanket estimate, on a per-ton basis, for reductions of ozone. So the first thing we need 
to say is that $15,000 is not the total cost per business or per control, but the cost per ton. In a 
real world example, such as the 2010 San Joaquin Valley Rule 4570 for dairies ~ which resulted 
from tightening ozone standards - the estimated cost averaged more than $50,000 per regulated 
dairy to actually implement the ozone reduction measures. 

Also, EPA’s estimate is a general estimate across all sources in all areas. This means even if the 
estimate is accurate, it could still be much higher in some areas. 

Finally, while it is difficult to argue what future costs will be for “black box” controls not yet 
invented, long-term trends suggest that overall emissions control costs tend to go up, not down. 
And in many cases controls for ozone precursors are already much higher than $ 1 5,000 per ton, 
at least in California and in the San Joaquin Valley. For example, according to a 201 2 California 
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Air Resources Board report,' emissions reductions offsets for oxides of nitrogen (NOx - the 
most important ozone precursor in the San Joaquin Valley) traded at between $32,500 and 
$63,250 per ton. Of course, with a tighter standard and population growth we would expect the 
costs to climb higher. This strongly suggests that EPA’s estimate is far too low for some areas of 
the country. 

To the degree that farm equipment must be replaced to meet standards, costs could soar much 
higher. New farm equipment can costs hundreds of thousands of dollars. For other businesses, 
costs could easily be higher. This does not include costs to comply with other rules related to 
ozone, such as those for stationary engines (pumps and generators) and costs related to mobile 
equipment. 

7. EPA’s cost analysis claims that the costs of implementing its proposed ozone standard 
have gone down by $29 billion in the last four years. Is this consistent with your 
experience - has there been some sort of breakthrough in the last four years? 

As you’ve heard from me today, it gets increasingly expensive as we strive to achieve ever more 
difficult targets. In many cases, transformative technology will be needed - e.g. replacing diesel 
powered farm equipment with electric equipment, and replacing nearly every vehicle in our state 
with electric or hydrogen-fuei-cell vehicles, or other zero emission technologies. It’s always 
difficult to predict future costs - but keep in mind business in the San Joaquin Valley has already 
spent $40 billion meeting past standards. It’s hard to imagine that $29 billion could possible 
cover the costs of the transformational measures that will be needed in much of the nation to 
meet proposed ozone standards. 

8. EPA can’t even point to controls capable of almost half the emissions reductions needed 
in the east- and all of the reductions required in California - to meet its stringent 
proposed ozone standard. This sounds like shoot first, ask questions later 
rulemaking. Should we be imposing this much burden on the American people when 
EPA doesn’t even know how this rule can be accomplished? 

No, we should not. As we’ve suggested in our written testimony, economic and technical 
achievability of standards needs to become a component of setting ambient air quality standards. 
We know longer have the luxury of adopting a standard and assuming that we will be able to 
achieve it within the timelines prescribed under the federal Clean Air Act, especially when we 
may need to rely on “black box” technologies or replace and retire whole fleets of tractors and 
other agricultural equipment. We are already seeing our air districts and businesses cracking 
under the strain of what appears to be an “autopilot” strategy of implementing the Clean Air Act. 
It is time for us to take back the controls and be more strategic so we can navigate the challenges 
and obstacles ahead more efficiently and effectively. 


’ “Emission Reduction Offset Transaction Costs, Summary Report for 20 12,” California Air Resources Board, 
ht tD://www.arb.ca.oov,di s r/erco/erc12.Ddf Accessed April 28, 2015. 
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9. EPA can’t identify the controls to accomplish much of the reduetions required under its 
stringent ozone proposal, but just assumes low-cost technologies will be 

developed. How realistic is this in your experience? 

It might be realistic if we add the word “someday” to your question. Will we have low-cost clean 
technologies available everywhere that allow us to meet the proposed standards? Will upwind 
areas stop contributing to the pollution burdens of others? This should be possible - someday. 

But blindly assuming it w'ill happen within the timeframe of the federal Clean Air Act, and that it 
can happen everywhere, regardless of the site-specific challenges, ignores reality. Setting up air 
basins to meet unachievable goals with impossible deadlines might make us feel good that we’re 
protecting air quality, but in fact, this strategy doesn’t work, risks jobs and the economy, and 
poses enonnous administrative and business costs. 

10. EPA talks about “unknown controls” as if technology will just magically be developed 
to implement their stringent regulations. What are unknown controls in practice? Are 
they things like shutting down power plants, less economic activity, mandatory electric 
cars? 

As we have testified today, there are clearly areas of the country that need to essentially 
eliminate all fossil fuel combustion to achieve even current ozone standards. This would require 
replacing all diesel and gasoline engines, and replacing coal and natural gas-fired power plants 
with wind, solar or other alternative energy sources. This kind of major transformation has to be 
managed carefully if we are to maintain reasonable energy costs necessary for a stable economy. 

11. EPA assumes a lot of so-called “unknown controls” to accomplish its stringent 
proposed ozone standard. Is that just another word for unpopular measures that EPA 
doesn’t want to admit would be necessary under this proposal? 

In many areas, our choices are limited. Either remove virtually all pollution from combustion 
sources - engines, boilers, power plants, refineries, and factories - with cleaning and capturing 
technology that is not yet available or even invented, or stop using these fossil fuel-powered 
sources entirely and replace them with zero emissions technology. Popularity of the measures 
will depend entirely on how strategic and flexible we are as we consider phasing them in. 

12. EPA’s stringent proposed ozone standard could create more barriers to economic 
development for farmers. Do you think there is a public health effect to not being able 
to get a job? 

I do. More importantly, scientists do. In 2005, scientists published a meta-analysis of 104 
different studies, showing that unemployed individuals had lower psychological and physical 
well-being than their employed counterparts.^ 


’ “Psychologicai and Physical Well-Being During Unemployment: A Meta-Analytic Study,’’ McKee-Ryan; Song; 
Wanberg and Kinicki; January, 2005, Journal of Applied Psychology. http:/ynsvcnet.ana.Qra/ioumals/aD[/90/i.'5.3.t 
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13. Do you think that ozone standards should be achievable? What is the public health 
benefit of setting a standard on paper that cannot be met in the real world? 

Setting an unreachable goal, and coupling it with an impossible timeline, does no one any good. 
Clearly there is no health benefit and there also is the potential to do more harm than good by 
triggering unnecessary costs and economic impacts. This does not mean that we cannot set goals 
for improvement. It means that ~ thanks largely to incredible success of air agencies like ours in 
the San .loaquin Valley - if we want to continue to improve, we need go after those goals more 
strategically. We need to consider site specific factors, such as climate, topography and 
meteorology. We need to support technological progress, but recognize practical limits and real- 
world logistics. The one-size-fits-ali strategy is already failing. We should fix it now instead of 
waiting for the system to collapse. 


QUESTIONS FOR THE RECORD 
The Honorable Jim Bridenstine (R-OK) 

U.S. House Committee on Science, Space, and Technology 

Reality Check Pari II: The Impact of EPA 's Proposed Ozone Standards on Rural America 

Friday, May 15, 2015 

Questions for Mr. Abernathy 

1 . In your testimony you state if we lower the standards and huge portions of the country 
fall into nonattainment, it could force the dairy industry completely out of the United 
States. Is it your opinion that, through this rule, the EPA is outsourcing jobs? 

While it’s unlikely the dairy industry would ever be completely forced out of the United States, 
the risk of outsourcing significant portions of U.S. dairy production to other areas is very real. 
Many of our markets for dairy products are outside of the U.S. already, and as costs related to 
producing milk increase to levels that make us uncompetitive in the global market, the choices 
will be very stark indeed for U.S.-based companies. They will either need to rely on milk 
production and processing outside of our borders - moving farms and processing capacity 
outside our borders -- to meet the demands of the global marketplace, or they will lose their 
market share to non-U. S. companies producing outside the U.S. at a more competitive cost. 
Either way, U.S. jobs are at risk of being outsourced. 

2. Can you speak to the burden that will be put on states to implement both the 2008 
standards along with the developing plans to comply with these potential new 
standards? 
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Even with today’s (2008) NAAQS for ozone, significant and unnecessary problems are 
occurring for states during implementation of the federal Clean Air Act. In our written testimony, 
we described these problems and offered practical solutions, which do not force an unnecessary 
choice between protecting the economy and protecting air quality. We reiterate here: 

Problem 1 is implemenline multiple NAAQS standards . Today, when a newer, more stringent 
standard is adopted, the older standard remains in place. This creates multiple, redundant 
planning timelines and public processes. For example, the SJVAPCD is currently addressing four 
pending standards for ozone and four additional standards for PMz.s. In 20 1 6 alone (after 
addressing the 1 997 PM 2.5 standard during 20 1 5) the district will be forced to report progress 
again on the 2006 and 20 1 2 standards for, incredibly, PM 2 5 . On top of that, SJVAPCD will also 
have to address the 2008 standard for ozone in 2016. These multi-layered planning timelines 
exponentially increase the cost of implementing attainment plans and reporting on progress. 

They do nothing to improve air quality, because air quality could be protected by simply aligning 
the exi,sting plans to newly adopted standards. This additional administrative burden not only 
raises costs for taxpayers, but increases the costs of compliance for the regulated community, 
again without an air quality benefit. Businesses are also burdened with the substantial unceitainty 
associated with tracking multiple State Implementation Plans, associated rulemaking and 
permitting processes, and maintaining understanding about likely future requirements. This 
makes it that much more difficult to plan equipment retirement and replacement and potential 
future expansions or facility upgrades. Specific recommendations on how to address this issue, 
without sacrificing air quality, have been put forward by SJVAPCD in its “2015 Federal Clean 
Air Act Modernization Proposal” (see Attachment B of our written comments). We support these 
recommendations. 

A second problem is the heavier reliance air resrulators will need to make on new or 
transformative technoloeies to reach newly adopted standards . This is an increasing problem as 
the standards reach near-baseline levels. There is substantial uncertainty about whether these 
technologies - sometimes called “black box” technologies because it is not yet understood even 
what the technologies will be - will be technically or economically feasible. The Clean Air Act 
today does not currently allow economic feasibility to be considered when considering a more 
stringent NAAQS; we believe it is time to revisit this issue because adoption of unattainable 
standards automatically leads to requirements that air regulators work to achieve those 
unattainable standards. As standards move closer and closer to baseline, the luxury of waiting 
until the future to find out if they can be met no longer exists, SJVAPCD has proposed very 
reasonable, narrow and specific amendments to the Clean Air Act that address this problem 
(again we refer to Attachment B of our written comments). 

A third problem is rieiditv in the requirements for reportine oromss on reductions from sources 
of criteria pollutant precursors . Regulators have long recognized that not all precursors are 
created equal. For example, in the San Joaquin Valley, oxides of nitrogen have proven to be 20 
times more powerful than VOCs in creating ozone. Yet regulators can be handcuffed into 
achieving equal reductions of both VOCs and nitrogen oxides as they report Reasonable Further 
Progress in attaining a standard. Alternative strategies that achieve an equal or even greater 
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amount of pollution reduction are not allowed. Again, SJVAPCD has suggested specific changes 
that would solve this issue without sacrificing achievable air quality goals (Ibid., Attachment B). 
There are additional technical changes that SJVAPCD has proposed related to when contingency 
measures should be required, and to clarify the role of vehicle pollution control measures in 
attaining standards after recent court rulings left this important program in question. In summary, 
SJVAPCD has suggested several specific, workable changes to the sections 172, 181, 182 and 
189 of the Clean Air Act. We hope your subcommittee will take these under advisement. 

3. If background levels consistently exceed the NAAQS standard, is EPA planning to hold 
states accountable for factors outside their control? 

In our view, EPA has no plan to avoid holding states accountable for factors beyond their 
control. The current Clean Air Act implementation scheme only allows for revised compliance 
timelines, which come with significant strings attached in the form of increased administrative 
burdens and potential penalties. While defining “background” levels of precursors remains a 
controversial issue, it is clear that in some air basins, pollutants transported into the basin 
contribute significantly to nonattainment. We do not believe it was the intent of Congress in 
adopting the Clean Air Act to hold states responsible for pollution transported from other areas. 
Again, we refer to Attachment B of our written comments as containing common-sense 
considerations for dealing with this difficult issue. In our view, it makes no sense to adopt more 
stringent NAAQS for ozone before addressing these practical, real-world implementation issues. 
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1. Can you speak to the burden that will be put on states to implement both the 2008 
standards along with developing plans to comply with these potential new standards? 

Simply staled, states will have wasted previous efforts which resulted in the current (2008) 
standards. The years of work that have only just begun to be implemented will have been futile. 
Repeating the same process before EPA has ascertained the effects of the 2008 standards will 
subject states to even greater business uncertainty for investments and plans; imprudently 
duplicate efforts, costs and resources; severely stifle economic growth; and recklessly harm 
millions of Americans. 

2. If background levels consistently exceed the NAAQS standard, is EPA planning to hold 
states accountable for factors outside their control? 

Without providing for exceptions or abilities to address background levels, it appears EPA would 
in effect be holding states accountable for factors outside their control. 

3. EPA updated ozone standards in 2008. If EPA sets a new more stringent standard, will 
the states have to implement two ozone standards at the same time? 

Arguably, if EPA sets a more stringent standard, the new rules would supersede the 2008 
standards. However, due to the fact under the current process states are in the early stages of 
implementation, there would be duplicative and wasted efforts to obtain compliance for an 
abandoned standard. In essence, a new more stringent standard being developed at the same 
time the current standard is being implemented — results in the practical effect of states 
undergoing implementation of tw'O ozone standards at the same time, 

4. EPA updated ozone standards in 2008, but you testily that EPA is just now publishing 
rules to implement that standard. What took so long? 

Due to legal challenges and delay, the current ozone standard was only finalized in March of 
2015, when the EPA published its final State Implementation Plan requirements for the 2008 
.standard. Notably, The White House rejected EPA’s attempt to impose more stringent standards 
in an out-of-cycie rulemaking, noting regulatory burdens and regulatory uncertainty as reasons 
the economy could not support such an unjustified expense, 

5. EPA updated ozone standards in 2008, shouldn’t we focus on implementing that 
standard before making a new one? 

Yes. It defies logic to change the goal posts before even knowing the effects of the current 
standards. Moreover, EPA has failed to demonstrate the need to change the ozone standards at 
this time. 
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6. Do we need more stringent ozone standards to have cleaner air? 

No. EPA itself has stated the proposed standards are projected to be met by 2025 with the current 
rules and programs now in place or under way. 

7. Could more stringent ozone standards undermine the benefits that Oklahoma enjoys by 
being at the forefront of this country’s energy revolution? 

Absolutely. As the effects of increasing federal requirements (such as NAAQS, Clean Power 
Plan, MATS and Regional Haze, to name just a few) are realized by industry and consumers, 
Oklahoma’s competitive advantage of being a low energy cost state is being tested. The current 
threats are real, and every industry is faced with the difficult task of assessing whether it remains 
economically feasible to conduct business in Oklahoma. 

8. What are some of the public health impacts of unemployment or underemployment? 

As individuals are impacted by less income and rising energy costs, access to daily necessities 
become more restricted and individuals are faced with the difficulty of choosing among 
medicine, food, heat, and/or air. The inability to frequently access medical care has a direct 
impact to the health, safety and wellbeing of Americans. 

9. Could EPA’s stringent ozone proposal have a ripple effect throughout rural economies? 

Yes. Unfortunately, under the proposed more stringent ozone standards— no economy is immune 
from its detrimental effects. Rural economies, already struggling for social and economic 
development, will simply feel the effects quicker and/or be unable to rebound from the increase 
in costs experienced in all economies, including the loss of jobs and reduction in opportunities 
and growth. 

10. Rural communities are far away from urban and industrial areas and often have few 
emissions that could result in ozone. Do rural communities still need to be concerned 
about EPA’s stringent ozone proposal? 

Yes. Rural areas will be disproportionately affected by the proposed standards. As the majority 
of areas will be facing nonattainment for the first time, rural areas are at the greatest risk for a 
violation of the secondary standard. Rural communities are without the ability to reduce or 
otherwise control ozone precursors within a designated nonattainment boundary due to the heavy 
impacts from the interstate transport of pollution. 

11. Does EPA’s stringent ozone proposal pose risks to natural gas supply? Could this pose 
problems to electric utilities looking to natural gas to comply with EPA’s power plan 
regulations? 

Yes. As electric utilities are striving to minimize the detrimental effects under the Clean Power 
Plan, these entities are making decisions which will likely conflict with more stringent ozone 
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standards. The building blocks set forth under proposed 111(d) may ultimately lead to higher 
ozone emissions. Additionally, energy production will face increased barriers and hinder 
growth. Increased natural gas costs have a direct impact on efforts being taken to comply with 
the Clean Power Plan. 

12. Can even a small increase in energy prices be amplified to significant impact on rural 
economies? 

Yes. Energy prices affect every aspect of rural economies. For example, fanners feel the real 
increase in costs in all aspects of productivity, such as: fuel, fertilizer, utilities and equipment. 

13. Can you explain the impact of EPA’s stringent ozone proposal on rural healthcare? 

Rural healthcare is no less affected by EPA’s proposed ozone standards. Rural communities 
currently face the challenge of healthcare availability. Rural hospitals in Oklahoma are 
experiencing financial stress, including bankruptcies and closures. As energy costs increase as a 
direct result of the impacts of stricter ozone standards, the financial situation and ability to obtain 
healthcare in rural areas are exacerbated. 
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Statement submitted by full Committee Ranking Member 
Eddie Bernice Johnson 

Opening Statement 

Ranking Member Eddie Bernice Johnson 
House Committee on Science, Space, and Technology 

“Reality Check Part II: The Impact of EPA’s Proposed Ozone Standards on Rural 

America” 

April 29, 2015 

Thank you, Mr. Chairman, and thank you to our witnesses for being here this afternoon. 
We are here once again to discuss EPA’s proposal to lower the standard for ozone, the 
pollutant that causes smog. 

We have heard before and we are likely to hear it again today that EPA’s efforts will be 
destructive to the nation’s economy. Fortunately, such doomsday predictions have been 
proven to be false time and time again. Americans have a strong track record of 
resourcefulness and innovation in the face of obstacles and I am confident that we will 
once again be successful in our efforts to improve the quality of the air we breathe. 

I’d like to remind everyone here today why EPA is putting forward regulations to combat 
ozone and our biggest environmental challenge climate change. EPA is doing it not to 
advance a political agenda as some would have you believe, but as part of its statutorily 
defined mission to protect the health and well-being of Americans. In short, EPA is 
fulfilling the critical mission that Congress entrusted it with. And it is taking such actions 
because the scientific evidence supports them. 

During the hearing we had last month on EPA’s ozone standard, some of my colleagues 
seemed to suggest that there was disagreement within the scientific community on the 
health effects of ozone so I asked one of our witnesses. Dr. Mary Rice, an adult 
pulmonologist and critical care physician, to comment on that opinion. 

In her response to the Committee, she stated “that ozone exposure harms human 
health is a well-established scientific conclusion.” Organizations such as the World 
Health Organization, the National Academies of Science, the American Lung 
Association, the Academy of Pediatrics, the American Public Health Association, the 
American Thoracic Society and many others have independently examined the scientific 
evidence and reached the same conclusion- ozone is harmful to human health. 

It is time for us to be supportive of EPA’s efforts to protect the American people. We 
need to allow EPA and the States to take the needed steps to improve our air. Thank 
you, Mr. Chairman, and I yield back the balance of my time. 


1 
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Documents submitted by Representative Frank Lucus 



1785 N. Fim Avenue 
Frcmo, CA 95727 
Telephone: 559/252-0684 
Fax: 559 / 252-0351 


The Honorable Gina McCarthy 
Administrator 

U.S. Environment Protection Agency 

Attn: Docket ID No. EPA-HQ- OAR-2008-0699 

Dear Administrator McCarthy: 

On behalf of all of (he cotton growers and operating cotton gins employing thousands of people 
in California, the California Cotton Ginners and Growers Association is deeply concerned about 
the harmful impact that the Enviromnental Protection Agency’s (EPA) recently proposed rule to 
make ozone standards more stringent could have on the still struggling economy. Ozone 
standards at the levels considered in EPA’s proposal could push virtually the entire country into 
■■nonartainment” - where local communities face burdens to commercial and industrial activity 
not only vital to creating jobs, but also to providing tax revenue that support important local 
seivices like public safety and education. This proposal’s hardship to the American worker is 
real and immediate, while the benefits are unverified and uncertain. Therefore, CCGGA sti'ongly 
urges you to retain the current ozone standard when finalizing this proposal. 

We ail value clean air. as our families all breathe the same air. We are proud that emissions of 
ozone-forming emissions have been cut in half since 1 980, leading to a 3.1% drop in ozone 
concentrations across the country. Moreover, EPA just updated ozone standards six years ago. 
These current standards are behind schedule due to EPA effectively suspending their 
implementation from 201 0-2012 while the Agency unsuccessfully pursued reconsideration. 

Here in the San Joaquin "VGHey, exceedances of the original one hour ozone standard have been 
reduced from 281 exceedances in 1996 to zero (0) in 2014! This was due in part to an 80% 
reduction in emissions from stationary .sources in that same time period. In comparison to the 84 
ppb 8-hour ozone standard, the San Joaquin Valley reduced the number of exceedances by 70%. 
In comparison to the 75 ppb 8-hour ozone standard, there has been a 41% reduction in the 
number of exceedances. Over $40 billion has been spent by industry to reduce those emissions, 
by installing the most effective control technology in the country. 

Indeed, states are currently committing sub.stantial re,soiirces - both in time and money - towards 
achieving emissions reductions under those current ozone standards. Yet despite over three 
decades of cleaner air and before states can catch up with EPA’s delays in implementing existing 
ozone standard.s, EPA is now proposing a new stringent range of standards from 70 to 65 parts 
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per billion that would bring vast swaths of the country into nonattainment. In some areas, this 
proposed range is at or near the level of background ozone that is naturally occurring or 
internationally transported, pushing even remote counties far from industrial activity into 
nonattainment. According to EPA’s own data, even the pristine Grand Canyon and Yellowstone 
National Parks would fail the proposed ozone standards. 

It has been stated by the San Joaquin Valley Air Pollution Control Di.strict and by EPA that the 
technology does not exist to bring the San Joaquin Valley into attainment for this proposed 
ozone standard. It has even been stated that even if all fossil fuel combustion were eliminated in 
the San Joaquin Valley, attainment of the proposed ozone standard could not be achieved. 
Considering the District has the most stringent rules and regulations governing sources of ozone 
in the country, we are deeply concerned on the impact of the potential elimination of any fossil 
fuel combustion in the San Joaquin Valley. Our members are already replacing their forklifts, 
trucks and now tractors, at a time no one else in the world is required to do so; yet, this will not 
go far enough should EPA adopt the proposed standard. Over $1 billion has been spent in a 
public/private partnership to voluntarily reduce emissions through incentive programs for early 
implementation of advanced technologies resulting in over 100,000 tons of emissions reductions. 
Yet, this is not enough. 

Against these economic consequences, scientific uncertainties regarding the benefits of more 
stringent ozone standards have increased. Indeed, stringent ozone standards may have severe 
unintended consequences for public health. Studies show that by increasing the costs of goods 
and services such as energy, and decreasing disposable incomes, regulation can inadvertently 
harm the socio-economic status of individuals and, thereby, contribute to poor heath and 
premature death. As businesses employing needed jobs in our communities, CCGGA believes 
these scientific uncertainties should be better explored in order to best allocate resources in a 
manner that strengthens both the economy and the environment. 

Lastly, it is important for EPA to recognize the impact of transboundary anthropogenic ozone 
(TAO) on the Western United States, particularly California. As EPA considers lowering the 
ozone standards to background levels, the impact of TAO cannot be ignored and must be 
acknowledged. Considering the rapid growth in fossil fuel combustion in Asia, including China 
and India, TAO is a source of ozone that must be considered. Most recently, the San Joaquin 
Valley Air Pollution Control District surmised that “Based on the weight of evidence, 1 0 to 15 
ppbv represents a conservative estimate of the TAO fraction contained within total 
transboundary ozone entering the West Coast airspace in the lower free troposphere.”' Failure to 
address and include these impacts will unfairly and inappropriately penalize businesses in the 
United States, particularly businesses located in those areas with background ozone levels at or 
near the proposed National Ambient Air Quality Standard for ozone. 


■ Attainment Detenninatioii Request for the Revoked 1-hour Ozone Standard, Attachment B pg. 15, 
SJVAPCD.May 5, 2014. 
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The air is getting cleaner, and current ozone standards need an opportunity to work. Therefore, 
in light of the economic hardship, and uncertain benefits all related to the stringent ozone 
standards that EPA is now considering, CCGGA calls on EPA to retain the existing ozone 
standards in the final rule. 

Sincerely, 



Roger A. Isom 
President/CEO 
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California. Farm Bureau Federation 

GovirnmentalAjffairs Division 

1127-11™ Street. Suite 626. Sacramento, CA 95814 • Phone s916> 446-4647 


The Honorable Gina McCarthy 
Administrator 

U.S. Environment Protection Agency 

Attn: Docket ID No. EPA-HQ--OAR-2008-0699 

Dear Administrator McCarthy: 

The California Farm Bureau Federation (CFBF) is California’s largest farm organization, comprised of 
53 county Farm Bureaus currently representing over 57,000 agricultural and associate members in 56 
counties. Farm Bureau strives to protect and improve the ability of farmers and ranchers engaged in 
production agriculture to provide a reliable supply of food and fiber through responsible stewardship of 
California’s resources. We appreciated the opportunity to testify at the February 2”'' public hearing in 
Sacramento and would like to submit the following comments. 

CFBF has worked closely with the California Air Resources Board (CARB) and local air districts for 
the past decade. As you are aware, California regulates air quality on fanns and ranches in a manner that 
has no comparison in other states and nations. As a result of the state’s strict air quality program, 
Californians today breathe the cleanest air since measurements have been recorded. First stage alerts in 
the L.A. area have been cut from over 200/year in the 1970’s to less than 10/ year today. Other parts of 
the state have also improved air quality despite massive increases in a population who drive more cars 
further than ever before. 

CARB has funded cutting edge research with financial support from USEPA to understand and reduce 
the risks of air pollution exposure to children’s health. Additionally CARB has completed and 
implemented indoor Air quality assessments; stationary & mobiles source regulations; consumer 
products regulations and a Toxic Air Contaminants program among many other air quality efforts. It is 
important to note that: 

• California has the cleanest and most expensive fuel in the nation 

• We are the only state in the nation that mandates every diesel truck owner (over 14,000 GVWR) 
to be driving a 2010 engine within the next 8 years 

• We are the only state in the nation that is creating a rule that will require farmers to replace their 
farm equipment 

• We are the only state in the nation with a real mandatory GHG program 

• Wide scale electrification mandates are being proposed for our goods movement 

All of these programs are why we have cleaner air now than ever before but they all come at cost. We 
are getting to the point under current standards that in the eight counties of the San Joaquin Valley (the 
most agriculturally productive area in the nation) the Air Pollution Control Officer says that fuel 
combustion emissions from commerce and transportation could be completely stopped and attainment of 
an ozone standard lower than 75 ppb can still not be reached. 
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Since stopping commerce and transportation is not an option, we ask that USEPA incorporate more 
flexibility into their air quality oversight and take advantage of new air quality monitoring technology to 
update their computer modeling to better reflect unique areas like California that have done more to 
clean their air than any place in the nation, if not the world. With 39 milIion+ people spread across 
numerous geographic ecosystems, an outdated one size fits all approach will not be effective to improve 
air quality. 

We ask that you re-evaluate and include more accurate modeling design values that reflect the 
scientifically justifiable fraction of ozone in the region that is contributed by biogenic and international 
transboundary emissions. Regulating commerce in our country, while dramatic increases in fossil fuel 
emissions from China are being transported in the troposphere and becoming our responsibility to clean 
up, is not a sustainable strategy. 

Significant monitoring is being done on California’s west coast that show a large percentage of the 
ozone in our airsheds was not generated by our stationary or mobiles sources that we operate here and 
are being controlled under the Clean Air Act. The National Oceanic Atmospheric Administration 2010 
CalNEX studay (published in the JOURNAL OF GEOPHYSICAL RESEARCH. VOL. 1 16. D00V03. 
doi:l 0.1029/201 1JD016095, 201 1) study found that 80% of the ozone in the bottom 3km of our 
atmosphere in the Central Valley of California is not from North American anthropogenic sources, but 
instead is a composite of biogenic and transboundary ozone being transported in via the free 
troposphere. For the Los Angeles basin and nearby desert area the baseline is 63-76% that is coming 
from outside sources. 

Thus Section 1 79B of the CCA which deals with these issues is extremely important and must be 
carefully evaluated in relation to California. We strongly disagree, as stated in the proposed rule, that if 
the standards are lowered to 70 ppb that “background ozone would NOT create a significant 
implementation challenge in meeting attainment of the NAAQS.” We find this clearly not to be the case 
in California. 

Once baseline and international emissions are more equitably recognized then making “Reasonable 
Further Progress” can be supported instead of being penalized under Section 1 85. We cannot continue to 
demand unrealistic expectations of what we can control in our air districts when such significant 
fractions of our ozone are coming from outside our control. This has to be recognized with more 
transparency and accessibility in USEPA oversight. 

This flexibility and attention to local sources of emissions will be especially important when US EPA 
undertakes their proposed Exceptional Events review. It is important to streamline the process and 
insure that a realistic amount of staff time is adequate to provide the necessary demonstration that a 
wildfire or long distance transport has in fact occurred. 

For these stated reasons we do not support reducing the standards and tliank you for the opportunity to 
provide our comments. 

Sincerely, 

^ 0 

Cynthia L. Cory 
Director, Environmental Affairs 
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Geot^ia Farm Bureau Federation 

RO. BOX 7068 • MACON. GEORGIA 31 209-7068 
478-474-8411 


March 17, 2015 



wvv'w.gfc.org 


Administrator Gina McCarthy 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue NW 
Washington, DC 20460 

RE: Docket ID No. EPA-HQ-OAR-2008-0699-Nationai Ambient Air Quality Standards for 
Ozone 

Dear Administrator McCarthy, 

Georgia Farm Bureau is the state’s largest general fann organization with over 300,000 
members. We appreciate the opportunity to provide comments regarding the proposed revisions 
to the existing National Ambient Air Quality Standards (NAAQS) for ozone published in the 
Federal Register on December 1 7, 2014. 

EPA’s proposal to reduce the current ozone standard from 70 parts per billion to 65 parts per 
billion will inorea.se regulations on volatile organic compounds and nitrogen oxides. Although a 
relatively small contributor, agriculture produces levels of volatile organic compounds (via 
livestock production and pesticide use) and nitrogen oxides (via the use of engines and other 
sources) in sufficient quantities that might be regulated. 

Restrictions limiting these compounds could create a significant problem for farmers. Control 
measures could be implemented that would further restrict pesticide applications and pesticide 
availability. We are concerned there would be greater restrictions on animal agriculture 
operations because of more regulations on animal waste handling and storage. 

Farming is an energy intensive business, and we are concerned tliat farmers will be indirectly 
impacted by additional costs associated with special requirements for vehicles and fuels (diesel 
trucks and farm equipment). For fanners competing in a global economy, higher energy costs 
hurt competitiveness. 

Rural areas of our nation need additional development to create jobs for more citizens. We 
believe EPA’s proposed ozone standards will limit the ability of U.S. companies to create new 
jobs in rural communities. 


1620 BASS ROAD • MACON, GEORGIA 31210 
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Nonattainment designation has profound impact on infrastructure development vital to the 
agriculture community. Begiiming one year from the date of the nonattainment designation, 
federally supported highway and transit projects cannot proceed in a nonattainment area unless 
the state can demonstrate the project will cause no increase in ozone emissions. 

The restrictions do not disappear when an area finally comes into attainment. Before a 
nonattainment area can be redesignated to attainment, EPA must receive and approve an 
enforceable maintenance plan for that area that specifies measures providing continued 
maintenance of ozone standards and contingency measures to be implemented promptly if an 
ozone standard is violated. 

The stringent new ozone standards have the potential for damaging economic consequences 
across the economy while increasing input costs and land use restrictions on farmers. Fann 
Bureau encourages EPA to retain the existing ozone standard in the final rule. 

Thank you for your consideration of our views on this important issue. 

Sincerely, 

Zippy Duvall, President 
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IOWA FARM BUREAU 


March 17, 2015 


The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

RE: Docket ID No. EPA-HQ- OAR-2008-0699 - National Ambient Air Quality Standards for Ozone 

Dear Administrator McCarthy: 

The Iowa Farm Bureau Federation (IFBF) is the state’s largest general farm organization, representing 
more than 156,000 member families. We appreciate the opportunity to share these additional brief 
comments of concern on the proposed revisions to the existing National Ambient Air Quality Standards 
for ozone. The IFBF was one of more than 150 organizations, businesses and companies that signed a 
letter outlining how EPA's proposal has the potential to be the most costly regulation in our nation's 
history and could push almost all of the country into "nonattainment" - where local communities would 
face new limitations in creating jobs and providing tax revenue that support local public safety and 
education. 

The IFBF is also very concerned about how the proposed revisions in primary (health based) and 
secondary (welfare-based) standards will impose real and significant costs to agriculture while providing 
uncertain and unverified benefits, and in the difficulty regulating volatile organic compounds, nitrogen 
oxides and other potential ozone precursors from agriculture. 

While great efficiencies have been achieved in agriculture, farming can be an energy-intensive business. 
Farmers depend on reliable, affordable sources of energy in their daily operations. Iowa farmers 
compete in a global economy, and higher energy costs and fewer transportation options that are likely 
to result from these new regulations not only hurt competitiveness, but can negatively impact net farm 
income, prosperity and quality of life. 

These stringent new ozone standards also have the potential for damaging economic consequences 
across the entire Iowa economy and would place serious restrictions on farmers, increasing input costs 
for electricity, fuel, fertilizer and equipment. And as ozone standards are ratcheted down closer to levels 
that exist naturally, more farmers will be forced to abide by restrictions on equipment use and land 
management, making it harder to stay in business. EPA's own estimates show that a new ozone rule 
could cost tens of billions of dollars per year. Independent estimates indicate that the costs will likely be 
much higher, putting millions of jobs at risk across the country. 

Although agriculture is a relatively small contributor, ozone precursors that may be regulated through 
monitoring and control measures may create a significant problem for agriculture. For example, the 
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investment by Iowa and U.S. ethanol producers on raw materials, goods and services contribute more 
than $44 billion to the nation's gross domestic product and support a significant number of jobs in all 
sectors of the economy. Iowa has 43 ethanol refineries capable of producing more than 3.8 billion 
gallons annually, including 22 million gallons of annual cellulosic ethanol production capacity and one 
cellulosic ethanol facility currently under construction. In addition, Iowa has 12 biodiesel facilities with 
the capacity to produce nearly 315 million gallons annually. The state's renewable fuels industry could 
be greatly affected by more stringent control measures. 

We are also concerned about other control measures that might include restricted pesticide 
applications, restricted livestock manure handling options, and ineffective control measures for certain 
food and agricultural processing industries. 

In addition, agriculture is likely to be indirectly impacted by costs passed on from special requirements 
for diesel trucks and farm equipment, restrictive permitting requirements that affect ag processing plant 
expansions, and the loss of federal highway and transit funding. 

If finalized, EPA's proposed stringent ozone standards will likely limit farm and business expansion in 
Iowa, and impair the ability of farmers and businesses to create new jobs and remain competitive. This 
proposal's hardship to ail segments of the economy is real and immediate, while the benefits are 
unverified and uncertain. 

In light of the economic hardship a new ozone standard would cause to farmers in Iowa and throughout 
the country, while only providing uncertain benefits, the IFBF encourages the EPA to retain the existing 
ozone standard in the final rule. Iowa farmers cannot afford a stricter ozone standard. 


Sincerely, 


/Vu4 


Rick Robinson 

Environmental Policy Advisor 
Iowa Farm Bureau Federation 
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March 12, 2015 

The Honorable Gina McCarthy 
Administrator 

U.S. Envirorunental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 

Re: Docket ID No. EPA-HQ-OAR-2008-0699 - National Ambient Air Quality Standards for Ozone 
Dear Administrator McCartliy, 

Kansas Farm Bureau is the state’s largest general farm organization, representing 40,000 farni and ranch 
families across the state. We appreciate this opportunity to offer comments on the proposed revisions to 
the existing National Ambient Air Quality Standards (NAAQS) for ozone published in the Federal 
Register on Dec. 1 7, 20 1 4. 

The proposed revisions tighten primary (health based) and secondary (welfare-based) standards, a 
move that will impose real and significant costs while providing uncertain and unverified benefits. 
Fann Bureau is concerned about the difficulty regulating volatile organic compounds (VOCs), 
nitrogen oxides (NOx), and other potential ozone precursors from agriculture and the chilling effect 
of these standards on the economy as a whole. 

The Clean Air Act directs the EPA to set NAAQS for ozone at a level that is protective of human 
health and the environment, and to regulate both VOC and NOx emissions as ozone precursors. 
EPA’s past efforts to reduce NOx and VOCs have helped decrease ozone levels. Since 1980, 
ozone-fonning emissions have been cut in half and average ozone concentrations have dropped by 33 
percent over the same period. EPA just updated ozone standards six years ago. These current 
standards are behind schedule due to EPA effectively suspending their implementation from 2010- 
2012 while it unsuccessfully pursued reconsideration. We can expect to see even greater reductions 
in ground-level ozone as states make up lost ground in putting the cuirent standards into effect. 

States are currently committing substantial time and money towards achieving emissions reductions 
under current ozone standards. Yet, despite more than three decades of cleaner air, EPA is now 
proposing a new stringent range of standards from 70 to 65 parts per billion that would bring vast 
swaths of the country into nonattainment. In some areas, the proposed range is at or near the level of 
background ozone that is naturally occurring or internationally transported, pushing even rural 
counties far from industrial activity into nonattainment. In the past, lower ozone standards were 
reached by requiring industrial facilities to install control equipment for NOx and VOCs. Large 
power plants historically have been a relatively cost-efficient way to achieve NOx reduction, but 
those opportunities are quickly diminishing because the majority of existing coal-fired power plant 
capacity is equipped with some form of NOx controls and further controls are expected to be 
installed because of other EPA regulations. 
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Although a relatively small contributor, agriculture produces VOCs (from pesticides and livestock) 
and NOx (from engines and other sources) that may be regulated through monitoring and control 
measures. Restrictions limiting NOx and VOCs may create a significant problem for agriculture. 
Control measures could be implemented that would curtail production activities; restrict pesticide 
applications; designate/limit pesticide application times; eliminate pesticide availability; restrict 
animal agricultural feeding operations due to emissions from animal waste handling and .storage; 
prescribe costly control measures for animal agriculture; and prescribe costly and wasteful control 
measures for certain food and agricultural processing industries. The domestic renewable fuels 
industry (ethanol and biodiesel) could be greatly affected by control measures required for a more 
stringent standard since they too can contribute to VOCs and NOx during manufacture and use. 
Agriculture also will be indirectly impacted by costs passed on to the consumer from special 
requirements for diesel trucks and farm equipment, restrictive pennitting requirements that affect 
plant expansions, and the loss of federal highway and transit ftinding. Farming and ranching are 
energy-intensive businesses. Farmers and ranchers depend on reliable, affordable sources of energy 
in their daily operations- including using tractors and operating dairy bams, poultry houses and 
irrigation pumps. For farmers and ranchers who compete in a global economy, higher energy costs 
and fewer transportation options not only hurt competitiveness, but can determine farm viability and 
prosperity. 

The proposed stringent new ozone standards have the potential for damaging economic consequences 
across the entire economy and would increase input costs for electricity, fuel, fertilizer and 
equipment. Further, as ozone standards are ratcheted down closer to levels that exist naturally, more 
farmers will be forced to abide by restrictions on equipment use and land management, making it 
harder to stay in business. EPA’s own estimates show that a new ozone rule could cost tens of 
billions of dollars per year and independent estimates indicate that the costs will likely be much 
higher, putting millions of jobs at risk. A new ozone rule has the potential to be the most costly 
regulation in our nation’s history. 

In light of the economic hardship a new ozone standard would cause to fanners throughout the 
country, including the reduction in funding for crucial civic services, and providing uncertain 
benefits, Kansas Farm Bureau encourages the agency to retain the existing ozone standard in the final 
rule. Kansas farmers cannot afford a stricter ozone standard. 

Sincerely, 

Richard Felts 
President 
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March 17, 2015 

The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 

Submitted via the federal rulemaking portal, at www.reguiations.gov 

RE: Docket ID No. EPA-HQ- OAR-2008-0699 - National Ambient Air Quality Standards for 
Ozone 

Dear Administrator McCarthy, 

Thank you for the opportunity to comment on the proposed revisions to the existing National 
Ambient Air Quality Standards (NAAQS) for ozone, Docket No. EPA~HQ~OAR-2008~0699. 
Michigan Farm Bureau is our state's largest general farm organization, representing more than 
46,500 farming families across Michigan. Agriculture is one of Michigan's most Important 
industries, with food, fiber and fuel related to agricultural production providing over $100 
billion in economic development to our state. The proposed revisions tighten primary (health 
based} and secondary (welfare-based) standards, which will impose harmful and damaging 
costs across our entire state as well as the rest of the nation, for uncertain benefits. We are 
concerned that the difficulty of regulating the causes of ozone will hurt farmers as well as many 
other industries, to satisfy the agency's pursuit of standards that cannot be attained, even while 
the existing standards developed in 2CK)8 await full implementation. Therefore, we must 
oppose the proposed standards as written. 

The Clean Air Act directs the EPA to set National Ambient Air Quality Standards (NAAQS) for 
ozone at a level that is protective of human health and the environment, and to regulate both 
volatile organic compounds (VOC) and nitrogen oxide (NOx) emissions as ozone precursors. For 
each state with areas not attaining the ozone NAAQS, EPA provides guidance to the state to 
develop its State Implementation Plan (SIP) to attain the standard by a required attainment 
date. Since 1970, EPA's strategy to reduce ozone levels in nonattainment areas has focused 
mainly on reducing total VOC emissions. In the 1990s, the EPA developed a strategy to reduce 
NOx. The NOx reduction strategy and the VOC reduction strategy have helped decrease ozone 
levels. Since 1980, ozone forming emissions have already been cut in half and average ozone 
concentrations have dropped by 33 percent over the same period. Beyond that, air quality rules 
implemented in 2008 have not yet been fully implemented but are expected to have further 
positive impact on air quality. 

Michigan has committed tremendous resources toward improving air quality over many years, 
including monitoring for ozone levels in nearly half our state's counties where ozone levels have 
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been historically recorded at high levels. Much improvement has been seen, with many 
counties recording ozone levels having dropped to ozone levels in the 70-79 parts per billion 
(ppb) range. However, now ERA is proposing a new range of standards lowering allowable limits 
to between 70 and 65 ppb. This would bring 80 of our state’s 83 counties into nonattainment, 
including many counties with limited ozone-producing activities. In the past, ozone standards 
were met by installing NOx and VOC control equipment on large power plants and industrial 
facilities, which were able to implement such measures and provide measurable improvement 
in a cost-efficient way for citizens. Now that those sources have been controlled, the only way 
to produce further reductions in ozone production will require turning to smaller sources of 
ozone production, many of which will not be able to produce the necessary results without 
considerable cost and/or loss of business or production capability. 

Restrictions limiting NOx and VOCs may create a significant problem for agriculture. As a direct 
impact, control measures on agriculture could restrict pesticide applications and availability, 
restrict animal agriculture through expensive control measures, and require difficult and 
expensive control measures for food processors. It could impact our state's ethanol production 
and our forest management and timber harvest production for renewable biomass fuels, both 
of which provide billions of dollars in economic activity to the state and which provide cleaner 
alternatives to fossil fuels. 

Indirect impacts could also be a heavy burden on agriculture along with all other consumers as 
vehicle requirements, manufacturing and natural resource development, and energy 
production, will all be impacted. The National Association of Manufacturers has estimated that 
economic impacts of this rule in Michigan will result in: 

• $75 Billion Gross State Product Loss from 2017 to 2040 

• 83,092 Lost Jobs or Job Equivalents per Year 

• $58 Billion in Total Compliance Costs 

• $1,330 Drop in Average Household Consumption per Year 

• $9.3 Billion More for Residents to Own/Operate Their Vehicles Statewide (2017 to 2040} 

• Up to a 15 Percent Increase in Residential Electricity Prices (National Average) 

• Up to a 32 Percent Increase in Residential Natural Gas Prices (National Average) 

• Shutdown of 18 Percent of Michigan's Coal-Fired Generating Capacity 

Farmers competing in a global economy depend on a competitive ability to seek the products 
and tools they need to run their operations, and on reliable, affordable sources of energy. 

Higher energy costs and fewer transportation options not only hurt competitiveness, but can 
damage farm viability and prosperity. 

EPA's proposed rule could severely limit business operation and expansion in Michigan, and 
could hurt job growth and agriculture in an economy only recently emerging from extreme 
economic trouble. Local companies and family farms that provide Jobs and food for not only our 
state’s citizens but many other people around the nation and the world would struggle to 
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remain competitive. A nationwide cost estimated by the National Association of Manufacturers 
to be $90 billion per year significant hardship to not only our members but all citizens across 
our state and the nation. We urge EPA to consider that it must keep its ozone standard at the 
current level and finish implementing its 2008 standards for attainment rather than giving our 
businesses, farms, and citizens a moving target to shoot for that we may never achieve but will 
certainly harm our livelihoods. 

Thank you again for your attention to our concerns. We look forward to working with our state 
and federal partners in developing ways to continue to improve air quality for everyone, 
without causing undue harm to the farms and businesses they are a part of, and which support 
their ways of life. 


Sincerely, 



Laura A. Campbell, Manager 
Agricultural Ecology Department 
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ggPeims ylvarda Farm Bureau 

510 S. 31st Street, P.O. Box 8736 i Camp Hill, PA 17001-8736 i 717.761.2740 1 www.pfb.com 

March 1 7, 20! 5 

The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

RE: Docket ID No. EPA-HQ-OAR-2008-0699— 

National Ambient Air Quality Standards (NAAQS) for Ozone 

Dear Ms. McCarthy: 

Pennsylvania Farm Bureau (PFB) is pleased to offer its comments on the rule proposed by the Environmental 
Protection Agency (EPA), "National Ambient Air Quality Standards” (Docket ID No. EPA-HQ--OAR-2008- 
0699), which was published in the Federal Register on Dec. 17, 2014. PFB is a general farm organization, made 
up of more than 59,780 members, providing legislative support, information, and services to Pennsylvania's 
farmers and rural families since 1950. Our organization includes 54 local organizations (county Farm Bureaus) 
that actively operate in 64 of Pennsylvania’s 67 counties. PFB is the state affiliate of the American Farm Bureau 
Federation (AFBF), an organization representing more than six million, two hundred thousand member families 
throughout the United States. In addition to the comments we are offering today, we want to affirm our support 
of the comments to be filed on this proposed rule by AFBF, and would request that such comments be treated as 
part of the comments contained herein. 

Generally speaking, the proposed NAAQS revisions tighten primary (health-based) and secondary (welfare- 
based) standards for ozone — changes that will impose real and significant costs while providing benefits whose 
existence is speculative at best. PFB is especially concerned about the difficulty in regulating volatile organic 
compounds (VOCs), nitrogen oxides (NOx), and other potential ozone precursors from agriculture, as well as 
the chilling effect of these standards on the national economy as a whole and on Pennsylvania specifically. 

We understand that the Clean Air Act directs the EPA to set NAAQS for ozone at a level that is protective of 
human health and the environment, and to regulate both VOC and NOx emissions as ozone precursors. 
However, it is important to recognize lhat since 1980, ozone forming emissions have already been cut in half, 
and average ozone concentrations have dropped by 33 percent over the same period. EPA’s proposal also flies 
in the face of the fact that the agency updated ozone standards only six years ago — standards which are behind 
schedule due to EPA effectively suspending their implementation from 2010-2012 while it unsuccessfully 
pursued reconsideration. As states make up lost ground in putting the current standards into effect, we are likely 
to see additional air quality improvements. 

States are currently committing substantial resources-both in time and money-toward achieving emissions 
reductions under current ozone standards. Yet EPA seemingly is disregarding the above referenced air quality 
progress of the past three decades and its own recently updated ozone standards in favor of a proposed new 
stringent range of standards from 70 to 65 parts per billion (ppb) that would bring vast swaths of the country 
into nonattainment. In some areas, the proposed range is at or near the level of background ozone that is 
naturally occurring or internationally transported, pushing even rural counties far from industrial activity into 
nonattainment. 
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For example, according to data from URS, as of July 2014, 44 of Pennsylvania’s 67 counties would be violating 
a 60 ppb ozone standard, while the remaining 23 (predominately rural) counties would be anticipated to violate 
that standard (based on special interpolation ) — a result that most observers would find to be nonsensical. 

As you are likely aware, agriculture is a critically important Industiy in Pennsylvania. Although a relatively 
small contributor, agriculture produces VOCs (from pesticides and livestock) and NOx (from engines and other 
sources) that may be regulated through monitoring and control measures. Restrictions limiting NOx and VOCs 
may create a significant problem for agriculture in Pennsylvania and nationally, as the proposed standard may 
require the implementation of control measures that would: 

• Curtail production activities. 

• Restrict pesticide applications, designate/limit pesticide application limes, and eliminate pesticide 
availability. 

• Restrict animal agricultural feeding operations due to emissions from animal waste handling and 
storage. 

• Prescribe costly control measures for animal agriculture. 

• Prescribe costly and wasteful control measures for certain food and agricultural processing industries. 

in addition, the domestic renewable fuels industry' (ethanol and biodiesel) could be greatly affected by control 
measures required for a more stringent standard since they too can contribute to VOCs and NOx during 
manufacture and use. 

The proposed rule will also indirectly affect agriculture via the costs passed on to the consumer from special 
requirements for vehicles and fuels (diesel trucks and farm equipment), restrictive permitting requirements that 
affect plant expansions, and the loss of federal highway and transit funding. Farming is an energy-intensive 
business that depends on reliable, affordable sources of energy for daily operations, such as using tractors and 
operating dairy bams, poultry houses and irrigation pumps. For farmers that compete in a global economy, 
higher energy costs and fewer transportation options not only hurt competitiveness, but can determine farm 
viability and prosperity. 

If finalized, EPA’s proposed stringent ozone standards could limit business expansion in nearly every populated 
region of the U.S. and impair the ability of ITS. companies to create new jobs and of agriculture, in particular, 
to remain competitive. Local communities will face burdens to commercial, industrial and agricultural activity 
not only vital to creating jobs, but also to providing tax revenue that support local services like public safety and 
education. This is of great concern to PFB, whose mission is not only to increase the viability of farmers and 
ranchers but to improve the quality of life in Pennsylvania’s rural communities. This proposal’s hardship to 
rural Pennsylvania is real and immediate, while the benefits are unverified and uncertain. 

Building a new facility or performing major modifications to certain existing facilities that result in increased 
ozone concentrations in, or near, a nonattainment area will require permits that meet the most stringent Clean 
Air Act standard by installing the most effective emission reduction technology regardless of cost. In addition, 
states are mandated to offset any ozone-forming emissions from new projects or projects undergoing major 
modifications by reducing emissions from other existing sources in a nonattainment area. If no party is willing 
to provide offsets, then the project cannot go forw’ard. Nonattainment designation also has a profound impact on 
Infrastructure development vital to the agriculture community. Beginning one year from the date of the 
nonattainment designation, federally-supported highway and transit projects cannot proceed in a nonattainment 
area unless the state can demonstrate that the project will cause no increase in ozone emissions. 
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The restrictions do not disappear when an area finally comes into attainment. Instead, Fonner nonattainment 
areas face a legacy of EPA regulatory oversight. Before a nonattainment area can be redesignated to attainment, 
EPA must receive and approve an enforceable maintenance plan for the area that specifies measures providing 
continued maintenance of ozone standards and contingency measures to be implemented promptly if an ozone 
standard is violated. 

In closing, the stringent new ozone standards have the potential for damaging economic consequences across 
the entire economy and would place serious restrictions on fanners, increasing input costs for things like 
electricity, fuel, fertilizer and equipment. Further, as ozone standards are ratcheted down closer to levels that 
exist naturally, more farmers will be forced to abide by restrictions on equipment use and land management, 
making it harder to stay in business. EPA’s own estimates show that a new ozone rule could cost tens of billions 
of dollars per year and independent estimates indicate that the costs will likely be much higher, putting millions 
of jobs at risk. A new ozone rule has the potential to be the most costly regulation in our nation's history. 

In light of the economic hardship a new ozone standard would cause to fanners in Pennsylvania and throughout 
the country, including the reduction in funding for crucial civic services, and the lack of evidence supporting the 
proposition that the benefits of the new standard would outweigh its costs, PFB encourages the EPA to retain 
the existing ozone standard in the final rule. 

Thank you for the opportunity to comment on this proposal. 

Sincerely, 

Grant Gulibon 
Director, Regulatory Affairs 
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SOUTH DAKOTA FARM BUREAU * 


March 12,2015 

The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 
1 200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

RE: Docket ID No. EPA-HQ- OAR-2008-0699 - National Ambient Air Quality Standards for Ozone 
Dear Administrator McCarthy, 

The South Dakota Fami Bureau Federation (Farm Bureau) is South Dakota’s largest general farm organization, 
representing agricultural producers of nearly every type of crop and livestock in South Dakota. We have a vital 
interest in enhancing and strengtliening the lives of farm and ranch families. Farm Bureau appreciates this 
opportunity to provide comments regarding the proposed revisions to the existing National Ambient Air Quality 
Standards (NAAQS) for ozone published in the Federal Register on Dec. 17, 2014. The proposed revisions tighten 
primary (health-based) and secondary (welfare-based) standards, a move that will impose real and significant costs 
while providing uncertain and unverified benefits. Fann Bureau is concerned about the difficulty regulating volatile 
organic compounds (VOCs), nitrogen oxides (NOx), and other potential ozone precursors from agriculture and the 
effect of these standards on the state's economy. 

In the presence of heat and sunlight atmospheric reactions of NOx and VOCs emitted from various biogenic and 
anthropogenic sources produce ozone. VOCs are defined in 40 CFR 51.100 as “any compound of carbon, excluding 
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and ammonium carbonate, which 
participates in atmospheric photochemical reactions.” NOx are created fronr lightning, soil microbial activity, 
burning biomass, and fuel combustion. The Clean Air Act directs the EPA to set NAAQS for ozone at a level that is 
protective of human health and the environment, and to regulate both VOC and NOx emissions as ozone precursors. 

The South Dakota monitoring sites using a three year average are currently meeting the 0.075 ppm standard 
implemented in 201 1 . If the standard is lowered to 0.065, which is almost a 13% reduction, all but one of the 
monitoring sites would meet the standard. This percent reduction is over aggressive. 

South Dakota is currently committing substantial resources - both in time and money - towards achieving emissions 
reductions under current ozone standards. Continuing this over aggressive reduction will limit industrial and 
agriculture development even in a rural state like South Dakota. 

Although a relatively small contributor, agriculture produces VOCs (from pesticides and livestock) and NOx (from 
engines and other sources) that may be regulated through monitoring and control measures. Restrictions limiting 
NOx and VOCs may create a significant problem for agriculture. Control measures could be implemented that 
would: curtail production activities; restrict pesticide applications; designate/liinit pesticide application times; 
eliminate pesticide availability; restrict animal agricultural feeding operations due to emissions from animal waste 
handling and storage; prescribe costly control measures for animal agriculture; and prescribe costly and wasteful 
control measures for certain food and agricultural processing industries. The domestic renewable fuels industry 
(ethanol and biodiesel) could be greatly affected by control measures required for a more stringent standard since 
they too can contribute to VOCs and NOx during manufacture and use. 

Agriculture also will be indirectly impacted by costs passed on to the consumer from special requirements for 
vehicles and fuels (diesel trucks and farm equipment), restrictive permitting requirements that affect plant 
expansions, and the loss of federal highway and transit funding. Farming and ranching are energy-intensive 
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businesses. Farmers and ranchers depend on reliable, affordable sources of energy in Iheir daily operations - 
including using tractors and operating dairy bams, poulby houses and irrigation pumps. For farmers and ranchers 
that compete in a global economy, higher energy costs and fewer transportation options not only hurt 
competitiveness, but can determine farm viability and prosperity. This proposal’s hardship to rural America is real 
and immediate, while the benefits are unverified and uncertain. 

In closing, the sti ingent new ozone standards have the potential for damaging economic consequences across South 
Dakota. EPA’s own estimates show that a new ozone rule could cost millions of dollars per year and independent 
estimates indicate that the costs will likely be much higher, putting jobs at risk. A new ozone rule has the potential to 
be the most costly regulation in our state's history'. South Dakota cannot afford a stricter ozone standard. 

Sincerely, 

Scott VanderWal, SDFB President 
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March 11, 2015 

The Honorable Gina McCarthy 

Administrator 

U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

RE: Docket ID No. EPA-HQ- OAR-2008-0699 - National Ambient Air Quality 
Standards for Ozone 

Dear Administrator McCarthy, 

Texas Farm Bureau (TFB) appreciates the opportunity to provide comments 
regarding the proposed revisions to the existing National Ambient Air Quality 
Standards (NAAQS) for ozone published in the Federal Register on Dec. 17, 2014. 

TFB is a membership organization representing more than 513,000 member 
families in Texas. Our organization's goal is to enhance the quality of living for our 
members and all Texans through the promotion of a healthy agricultural sector. A 
balanced and science-based implementation of the Clean Air Act is of the utmost 
concern to our members. 

The proposed revisions to NAAQS would tighten primary [health based] and 
secondary [welfare-based] air quality standards. However, available science does 
not support the need for a more stringent standard. An integrated analysis of the 
weight of the evidence does not demonstrate measurable health benefits from 
lowering the current standard. 

Despite the lack of scientific clarity, the proposed the standard would result in much 
of the state of Texas failing to meet the ambient air quaiity standards for ozone. 

Since 1980, Texas has made great strides to achieve the existing NAAWS. Dallas 
has reduced ozone concentrations by 29% and Houston by 21%. This has been 
accomplished primarily through more stringent regulations for large industrial 
facilities and power plants. 

The proposed changes to NAAQS would reduce allowable ozone concentrations to 
levels that are near naturally occurring or internationally transported. This pushes 
many rural counties, far from industrial activity, into nonattainment. 

Livestock production and pesticide use emits small amounts of volatile organic 
compounds (VOCs) and farm engines and other related activities can contribute to 
atmospheric nitrous oxides (NOx) concentrations - precursors of ozone. 

In rural areas, there is great fear that following actions would be considered to 
achieve the proposed NAAQS: 

• Curtailing agricultural production activities; 
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• Restricting pesticide applications; 

• Limiting pesticide application times; 

• Eliminating pesticide availability; 

• Restricting animal agricultural feeding operations due to emissions from 
animal waste handling and storage; 

• Adding costly control measures for animal agriculture; and 

• Prescribing costly and wasteful control measures for certain food and 
agricultural processing industries. 

Such measures would also disrupt the domestic renewable fuels industry (ethanol 
and biodiesel) since they too can contribute to VOCs and NOx during manufacture 
and use. 

In addition, agriculture would also be indirectly impacted by costs passed on to the 
consumer from special requirements for vehicles and fuels (diesel trucks and farm 
equipment), restrictive permitting requirements that affect plant expansions, and 
the loss of federal highway and transit funding. 

Farmers and ranchers compete in a global economy. Higher energy costs and 
fewer transportation options not only hurt competitiveness, but can determine farm 
viability and prosperity. 

The proposed NAAQS would touch practically every person in the country either 
directly or indirectly and the costs of implementation would be tremendous. As 
such, it is vital that the science justifies the expense of the rule. In this case, it 
does not. 

Texas Farm Bureau respectfully requests that EPA retain the existing NAAQs 
standard in its final rule. 

Sincerely, 


Jay Bragg 
Associate Director, 

Commodity and Regulatory Activities 
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Regulations.gov will undergo system upgrades and as a result the site will be unavailable Saturday, 
March 28, from 6:30am through Sam (ET). 

regubhons.gov 

Comment submitted by Howard Pearl, Pearl b Sons Farm LLC 


This is a Comment on the Environmental Protection Agency (EPA) Proposed 
Rule; National Ambient Air Quality Standards for Ozone 



Comment 


Ms. Susan Lyon Stone; 

The Environmental Protection Agency does not need to lower the ozone 
standard and should continue to work with states and localities to reach the 
standards set in 2008. 

As of July 2014, 123 million people (40% of the United States population) li\e 
in areas classified as non attainment for the primary ozone National Ambient 
Air Quality Standards (NAAQS). Of these people, 105 million still li\e in areas 
deemed non attainment from 1997s ozone regulations set at 85 ppb. 


Comment Period Closed 
Mar172015,at11:59 PM ET 


ID: EPA-HQ-OAR-2008-0699-1172 
Tracking Number: 1jz-8h97-bo!k 

Document Information 

Date Posted: 

Feb 20,2015 

RIN: 

Not Assigned 
Show More Details 


Reducing the ozone standard could reduce GDP by $270 billion per year, and 
result in 2.9 million fewer jobs per year through 2040. Businesses might not 
be able to expand and it could stall an economy that is just starting to grow 
all for a standard that does not need to be changed. 


As a small business owner and form operator in New Hampshire, 1 ha\« seen 
first hand the struggle businesses were faced vwth in climbing out of recession 
and we simply cannot risk slowing our fragile economy. 


I am urging the Environmental Protection Agency not to pursue lower le\«ls of 
acceptable ozone In the atmosphere. There must be a careful balance of 
clean air and economic growth. 


1 hope the EPA will consider the state's economies before lowering standards 
further. 


Sincerely, 

Howard Pearl 

Pearl & Sons Farm LLC 

Loudon, NH 
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March 9,2015 

The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 
1 200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

RE: Docket ID No. EPA-HQ- OAR-2008-0699 - National Ambient Air Quality Standards 
for Ozone 

Dear Administrator McCarthy, 

The American Farm Bureau Federation (Farm Bureau) is the nation’s largest general farm 
organization, representing agricultural producers of nearly every type of crop and livestock 
across all 50 states and Puerto Rico. We have a vital interest in enhancing and strengthening the 
lives of farmers and ranchers. Farm Bureau appreciates this opportunity to provide comments 
regarding the proposed revisions to the existing National Ambient Air Quality Standards 
(NAAQS) for ozone published in the Federal Register on Dec. 17. 2014. The proposed revisions 
tighten primary (health based) and secondary (welfare-based) standards, a move that will impose 
real and significant costs while providing uncertain and unverified benefits. Farm Bureau is 
concerned about the difficulty regulating volatile organic compounds (VOCs), nitrogen oxides 
(NOx), and other potential ozone precursors from agriculture and the chilling effect of these 
standards on the economy as a whole. 

In the presence of heat and sunlight, atmospheric reactions of NOx and VOCs emitted from 
various biogenic and anthropogenic sources produce ozone. VOCs are defined in 40 CFR 
51.100 as “any compound of carbon, excluding carbon monoxide, carbon dioxide, carbonic acid, 
metallic carbides or carbonates, and ammonium carbonate, which participates in atmospheric 
photochemical reactions.” NOx are created from lightning, soil microbial activity, burning 
biomass, and fuel combustion. The Clean Air Act directs the EPA to set NAAQS for ozone at a 
level that is protective of human health and the environment, and to regulate both VOC and NOx 
emissions as ozone precursors. 

For each state with areas not attaining the ozone NAAQS, EPA provides guidance to the state to 
develop its State Implementation Plan (SIP) to attain the standard by a required attainment date. 
Since 1970, EPA’s strategy to reduce tropospheric ozone levels in nonattainment areas has 
focused mainly on reducing the total mass of VOC emissions. In the 1990s, the EPA developed 
a strategy to reduce NOx. The NOx reduction strategy and the VOC reduction strategy have 
helped decrease ozone levels. Since 1980, ozone forming emissions have already been cut in 
half and average ozone concentrations have dropped by 33 percent over the same period. EPA 
just updated ozone standards six years ago. These current standards are behind schedule due to 
EPA effectively suspending their implementation from 2010-2012 while the Agency 
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unsuccessfully pursued reconsideration. We can expect to see even greater reductions in ground- 
level ozone as states make up lost ground in putting the current standards into effect. 

States are currently committing substantial resources - botlt in time and money - towards 
achieving emissions reductions under current ozone standards. Yet, despite over three decades 
of cleaner air, EPA is nowf proposing a new stringent range of standards from 70 to 65 parts per 
billion that would bring vast swaths of the country into nonattainment. In some areas, the 
proposed range is at or near the level of background ozone that is naturally occurring or 
internationally transported, pushing even rural counties far from industrial activity into 
nonattainment. In the past, lower ozone standards were reached by requiring industrial facilities 
to install control equipment forNOx and VOCs. Large power plants historically have been a 
relatively cost-efficient way to achieve NOx reduction, but those opportunities are quickly 
diminishing because the majority of existing coal-fired power plant capacity is equipped with 
some form of NOx controls and further controls are expected to be installed because of other 
EPA regulations. 

Although a relatively small contributor, agriculture produces VOCs (from pesticides and 
livestock) and NOx (from engines and other sources) that may be regulated through monitoring 
and control measures. Restrictions limiting NOx and VOCs may create a significant problem for 
agriculture. Control measures could be implemented that would: curtail production activities; 
restrict pesticide applications; designate/limit pesticide application times; eliminate pesticide 
availability; restrict animal agricultural feeding operations due to emissions from animal waste 
handling and storage; prescribe costly control measures for animal agriculture; and prescribe 
costly and wasteful control measures for certain food and agricultural processing industries. The 
domestic renewable fuels industry (ethanol and biodiesel) could be greatly affected by control 
measures required for a more stringent standard since they too can contribute to VOCs and NOx 
during manufacture and use. 

Agriculture also will be indirectly impacted by costs passed on to the consumer from special 
requirements for vehicles and fuels (diesel trucks and farm equipment), restrictive pemiitting 
requirements that affect plant expansions, and the loss of federal highway and transit funding. 
Farming and ranching are energy-intensive businesses. Farmers and ranchers depend on reliable, 
affordable sources of energy in their daily operations- including using tractors and operating 
dairy bams, poultry houses and irrigation pumps. For farmers and ranchers that compete in a 
global economy, higher energy costs and fewer transportation options not only hurt 
competitiveness, but can detennine farm viability and prosperity. 

If finalized, EPA’s proposed stringent ozone standards could limit business expansion in nearly 
every populated region of the U.S. and impairs the ability of U.S. companies to create new jobs 
and agriculture to remain competitive. Local communities will face burdens to commercial, 
industrial and agricultural activity not only vital to creating jobs, but also to providing tax 
revenue that support local services like public safety and education. This is of great concern to 
Farm Bureau, whose mission is not only to increase the viability of farmers and ranchers but to 
improve the quality of life in rural communities. This proposal’s hardship to rural America is 
real and immediate, while the benefits are unverified and uncertain. 
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Building a new facility or performing major modifications to ceitain existing facilities that result 
in increased ozone concentrations in, or near, a nonattainment area will require pennits that meet 
the most stringent Clean Air Act standard by installing the most effective emission reduction 
technology regardless of cost. In addition, states are mandated to offset any ozone-fonning 
emissions from new projects or projects undergoing major modifications by reducing emissions 
from other existing sources in a nonattainment area. If no party is willing to provide offsets, then 
the project cannot go forward. Nonattainment designation also has profound impact on 
infrastructure development vital to the agriculture community. Beginning one year from the date 
of the nonattainment designation, federally-supported highway and transit projects cannot 
proceed in a nonattainment area unless the state can demonstrate that the project will cause no 
increase in ozone emissions. 

The restrictions do not disappear when an area finally comes into attainment. Instead, former 
nonattainment areas face a legacy of EPA regulatory oversight. Before a nonattainment area can 
be redesignated to attainment, EPA must receive and approve an enforceable maintenance plan 
for the area that specifies measures providing continued maintenance of ozone standards and 
contingency measures to be implemented promptly if an ozone standard is violated. 

In closing, the stringent new ozone standards have the potential for damaging economic 
consequences across the entire economy and would place serious restrictions on farmers, 
increasing input costs for things like electricity, fuel, fertilizer and equipment. Further, as ozone 
standards are ratcheted down closer to levels that exist naturally, more farmers will be forced to 
abide by restrictions on equipment use and land management, making it harder to stay in 
business. EPA’s own estimates show that a new ozone rule could cost tens of billions of dollars 
per year and independent estimates indicate that the costs will likely be much higher, putting 
millions of jobs at risk, A new ozone rule has the potential to be the most costly regulation in our 
nation’s history. 

In light of the economic hardship a new ozone standard would cause to fanners throughout the 
country, Including the reduction in funding for crucial civic .services, and only providing 
uncertain benefits. Farm Bureau encourages the EPA to retain the existing ozone standard in the 
final rule. Our country’s fanners cannot afford a stricter ozone standard. 

Sincerely, 

WruL 

Dale Moore 
Executive Director 
Public Policy 
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Documents submitted by Subcommittee Chairman Jim Bridenstine 

Asthma and lower airway disease 


Neighborhood poverty, urban residence, race/ethnicity, and 
asthma: Rethinking the inner-city asthma epidemic 


Corinne A. Keet. MD, PhD,® Meredith C. McCormack, MD.^ Craig E. Pollack, MD. Roger D. Peng, PhD,*^ 
Emily McGowan. MD,®'* and Elizabeth C. Matsul, MD, MHS® Baltimore. Md 


Background; Although it is thought that inner-city areas have a 
high burden oF astiima, the prevalence of asthma in inner cities 
across the United States is not known. 

Objective: We sought to estimate the prevalence of current 
asthma in US children living in inner-city and non-inncr-city 
areas and to examine whether urban residence, poverty, or race/ 
ethnicity are the main drivers of asthma disparities. 

Methods: The National Health Interview Survey 2(109-2011 was 
linked by census tract to data from the US Census and the 
National Center for Health Statistics. Multivariate logistic 
regression models adjusted for sex; age; race/ethnicity; 
residence In an urban, suburban, me^um metro, or small 
metro/rural area; poverty; and birth outside the United States, 
with current asthma and asthma morbidity as outcome 
variables. Inner-city areas were defined as urban areas with 
20% or more of households at below the poverty line. 

Results: We included 23,065 children living in 5,853 censu-s tracts. 
The |MT;valencc of current asthma was 12.9% in inner-tity and 
10.6% in non-inncr-city areas, but this difference was not 
si^Bcant after adjusting for race/etlinicity, region, age, and sex. In 


From die Divisions of ‘Pediatric Allergy and Immunology. 'I’ulmonary and Critical Cate 
Medicine. ‘CJeneial Internal Medicine, and 'Allergy and ainica! Immunology, Johns 
Ht^kins University School of Medicine, and '‘the Department irfBiostaiisdcs and 'the 
Graduate PrograiB in Clinical InvesUgaUoa Johns Hopkins Bloomberg School of FtJb- 
iic Health, BaltiitiOTe. 

.SuRKirted hy the National Instittite of Environmental Health Sciences (P50ES015W3, 
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lastinite of Allergy and infiKtiois Diseases (ROiAI070630. U01A1083238, 
T32AI007007. K23AIi03!87, and R21A110708S). and the National Cancer Institute 
(K07CA15 1 910). The findings and conclusions in this article are these of the author or 
aiihtcrs and do not necessarily refHesent the views of the Centers for Disease Control, 
die National Center fw Health Sttaisiics, or die Research Data Cemer. 
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tuiiy adjusted models black race, Puerto Rican ethnicity, and lower 
household income but not residence in poor or urban areas were 
independent risk factors for current asthma. Household poverty 
increased the ri^ <rf asthma among non-Hispanics and Puerto 
Ricans but not among other Hispanics. Associations with asthma 
morbidity were very similar to those with prevalent asthma. 
Conclusions: Although the prevalence of asthma is high in some 
inner-city areas, this is largely explained by demographic 
factors and not by living in an urban neighborhood. (J Allergy 
Clin Immunol 2015; 135:655-62.) 

Key words: Inner-city asthma, childhood asthma, urban/rural, 
neighborhood, race/ethnicity 

The ittea that certain features of life in poor urban areas promote 
astiuna dates back to more than a half century a^, when 
researchers began to describe an “inner-city asthma epidemic” 
of high aahma prevalence and morbidity in poor areas of large 
cities. Research focusing on die inner city, which was typically 
defined as census tracts in large metro center are^ with at least 
20% of households at below the poverty line,^ has led to significant 
advances in our understanding of wh^ causes asthma and how to 
treat it.”^ but the prevalence of asthma in inner-city areas across the 
United States is not known nor is it known how it compares with 
prevaloice in other types of communities. Shidies of asthma prev- 
alence in the inner city have generally focused on individual urban 
communities and have not separated demographic features of 
inner-city areas from their metropolitan status.'^ ”'''’ Nationally 
representative studies have also had several limitations, including 
the fact that much of the work on the relative coittribution of 
metropolitan status to asthma disparities overall was done decades 
ago, used measures of metropolitan status that are not conastent 
with National Institutes of Health definitions of the inner city, 
and rarely looked at the independent contributions of |X)verty, 
metropolitan status, and race/ethnicity. Despite our signifi- 
cant and ongoing national commitment to combating inna--city 
asthma, we do not actually know the prevalenceof asthma in inner 
cities across the United States, whether it is in fact greater than that 
found in other areas, and, if there are differences, whether race/ 
ethnicity, poverty, or residence in an urban area explain them. 

Thus our primary objectives were to (!) estimate childhood 
asthma prevalence for inner-city and non-inner-city areas in the 
United States and (2) disentangle the effects of urban residence, 
neighborhood-level poverty, race/ethnicity, and household 
poverty on asthma prevalence. Understanding whether asthma 
disparities seen in various geographic areas are primarily a result 
of environmental exposures concentrated in the inner city or are 
instead related to sociodemographic features of the inhabitants of 
these neighborhoods is key to advancing an efficient and effective 
national research and public health agenda. 
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Abbreviations used 

CDC: Centers for Disease Control and Prevention 
NCHS: National Center for Health Statistics 
NHIS; National Health Interview Survey 
OR: Odds ratio 


METHODS 

Data were drawn from the National Health Interview Surv-ey (NHIS) 2(X)9- 
2011- The NHIS is a survey conducted annually by the Natimial Center for 
Health Statistics (NCHS). which is part of the Centers for Disease Conirol and 
Prevention (CIX). It has a multistate probability design that covcts all 50 
stales and the District of Columbia and i.s intended to be repre-sentatiw of ttie 
civilian noninstiiuiionalized population living in the Unitetl States. Black. 
Asiati. and Hispanic populations tire oversampled to increase precision of 
estimates in certain .subgroups. Data collection is done ir» person using a 
computer-assisted personal interviewing mode. The overall respoase rate for 
the child section of these suiweys ranged from 71% to Because 

asthma is not reliably diagnosed in young children, the sample populatitm 
was limited to children aged 6 to 17 years. 

To evaluate the effect of geographic variables on asthma tmicomes, we 
linked participants’ census ivacLs, as classified by the 2000 Census, to 2 
additional data sets: the 2006 NCHS Urban-Rural Classitication Scheme fw 
Counties and the 2000 US Census. Hie 2006 NCHS Urban-Rural Classification 
scheme divides counties into 6 categories based on population density and other 
measures of urbanization; (1) large metro, central; (2) large metro, fringe; (3) 
medium metro; (4) small metro: {$) raicropolitan; and (6) noncore. Generally, 
“large metro, ccntrar is considered the urban core, whereas “large metro, 
fringe” is thought to be eqtiivalent to “siiburban.”’‘ Because there were rela- 
tively few people residing in small metro, micropolifan, and mmcorc area-s, 
these categories were combined and classified as small meu-o/rural areas. 'Hie 
2000 Census provided the percentage of households living at below the feder- 
ally defined poverty level in each census tract. This was gaicrally treated as a 
continuous variable in our analyses, although in some analyses we defined 
inne^city neighhorhocKls as census tracts located in large metro central areas 
with 20% or more of households at below the poverty line. ' Hwsehold iname 
was defined as household income divided by the federally defined poverty iovel. 

Everasiknui was defined by a yes answer to the following question; “Has a 
doctor or other health professional EVER told you that [namcl had asthma?' 
Other questions that defitied astitma were as follows: “Does {name) still have 
asthma?.” which was used for current asthma, "During the past 12 momh.s. has 
[name] had an episode of asthma or an asthma attack?." which was used for an 
asthma episode. “During the pti-sl 12 months, did [namej have to visit an emer- 
gency room or urgent care center because of [his/her] asthma?,' which was for 
an .Lsthina emergency department visit. 

Race/ethnicity was by scif-repon and recoded in the NHIS djita in the 
following categories; Hispanic. non-Hispanic while (called “white' here). 
non-Kispanic black (called "black" here). non-Hispanic Asian (called 
“Asian" here), and all other race/ethnicities, a group comprising less than 
1% of the total population. Because it has been previously reported that Puerto 
Rican Hispanics have different asthma risk than other Hispanics/ ' we created 
a separate race/cthnicity category I'or those of Puerto Rican heritage. Here- 
after, “Hispanic' refers to non-lhrerto Rican Hispanics. 

Although multilevel motieiing is often used in analyses of !lK association 
between neighborhood factors and disease, multilevel modeling tyincally 
requires at least 25 subjects per group (in this case census tract),”'’ and in this 
analysis there were an average of only 4 subjects per ceasus tract. Thus, for this 
analysis, standard survey methods were used with sample weights ami strata 
provided in the survey. This accounts for the complex survey design, correctly 
adjtists the variances for clustering within a sampling unit, and does not require 
a minimum number ol' subjects per group. For analyses of individual-level in- 
come. the erc provides multiply imputed data for subjects missing income 
data. These data are generated by the CDC by using sequential regjession 
multivariate imputation implemented with the module IMPUTH with IVE- 
ware (www.isr.umich.cdu.Nrc/smp/ivc)' and were analyzed with Hie MI 


ESTiMATTi commands in Slala. which accounts for the imputation uncer- 
tainty using the methods of Rubin, ■’'Three logistic regression models for pre- 
diction of current astiima, asthma episodes, and emergency dcpartmenl visits 
in the past year were generated; crude bivariate analyses; multivariate models 
adjusted for age, sex, racc/ethnicity, region of residence, neighborhotid-icvcl 
powrty, and urban/rural statu.s; and multivariate models additionally adjusted 
fo" h<Hisehold income. To detcmiine wheilter race/cthnicity or metropolitan 
resid«ice modified the relationship between poverty and asthma, we also 
inve.<uigated interactions between these factors and consimcled stratified 
models. Model diagnostics included the Pearson goodness-of-fii test, visual 
examination of the data, and sensitivity analyses excluding very huge values, 
individual- and neighborhood-level poverty were examined for collinearity. 
and because the collinearity was not strong (variance inflation factor of 
1.2), both variables were included in some models. Because we identified 
difference; in the relatioirship between current asthma and both neighbor- 
hood- and individual-level poverty between Hispanics and non-Hispanics. 
we stratified these amalyscs into (1) Hispanics and (2) all others, including Ihi- 
ato Ricans. Our analy.se.s confirmed that ciiildren of Puerto Rican lieritage 
were more similar to non-Hispanic populations than Hispanics in the relation- 
ship between asthma and poverty (data not shown), supporting this method of 
stratification. Sensitivity analyses of the main model were done, including the 
following variable.s: (1) whether the child had a well-child visit in the past year 
and (2) whether the child had at any [Xiint been uninsured in the pttst year. 
A significance level of .05 was used. All analyses were done with Stata 1.3/ 
SE .software (StaiaCoip, College Station. Tex). Becatise census tract informa- 
tion is not available in the public NHIS data set. these analyses were conducted 
at the Research Data Center with approval from the NCHS Research Ethics 
Review Board. Data collection for the NHIS was approved by the NCHS 
Research Ethics Review Board. 

RESULTS 

Population characteristics 

Twenty-three thousand sixty-five subjects aged 6 to 17 years 
living in 5.853 ditferent census tracts were included in this 
analysis. Because the .sample was derived from a population-based 
survey and was weighted to reflect the noiiinstitutionalized US 
population, the demographics of the analytic population matched 
those of children aged 6 to 17 years in the United States as a whole 
(Table I). On average, subjects resided in census tracts in which 
12% of households lived at below the poverty line. l\venty -eight 
percent resided in urban census tracts, 1 6% resided in poor tracts 
(defined as >20% living at below the poverty line), and 7% resided 
in ptwr urban tracts (the inner city. Table I). The lifetime asthma 
prevalence was 16.3%. the current a,sthma prevalence was 
10.7%, 5.9% reported an asthma episode, and 1.6% reported 
visiting the emergency department for asthma in the prior year. 

Prevalence of asthma in urban poor (inner-city) and 
other poor areas 

The overall prevalence of current asthma in inner-city neigh- 
borhoods in the United States was 12.9% (95% Cl, 11.1% to 
14.9%) compared with 10.6% (95% Ci, 10.0% to i i .2%) in non- 
inner-city areas (P ~ .01 ). but this difference w^as no longer sig- 
nificant after adjusting for race/cthnicity. region, sex. and age 
(odds ratio |ORj, 1.01; 95% CI, 0,84-1.21; F = .90). Approxi- 
mately 8% of asthmatic children are estimated to live in inner- 
city areas compared with 7% of children overall (see Table El 
in this article’s Online Repository at www.jacioniine.org). The 
prevalence of asthma in inner-city neighborhoods was not 
constant throughout the United States and ranged from 
7.9% (95% CI, 5.9% to 10.5%) in the West to 17.3% (95% CI, 
13.2% to 22.4%) in the Northeast (Fig 1). In addition, poor 
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TABLE i. Demographic characteristics 




Overall 

Poor* urban 
(n = 2,411) 

Nonpoor urban 
tn = 5,383) 

Poor nonurban 
(n = 2,337) 

Nonpoor nonurban 
(n = 12.934) 

Characteristic 

No. 



% (95% Ci) 



Race/ethnicity 

White 

10.425 

57,6 (56.5-58.7) 

7.2 (5.0-10.3) 

45.3 (42.3-47.8) 

32.3 (28.3-36.6) 

71.3 (70.0-72,6) 

Black 

4,067 

15.2(14,5-16.0} - 

36.7 (3X9-^.?) 

16.7(15.0-18.6) 

28.5 {24.9-.32.3) 

10.4 (9.6-11.2) 

Hispanic (non-fhierlo 

6.301 

19.5 (18.7-20.4) 

48 (44.2-52.0) 

27 (25.0-29.2) 

31 (27.3-35.1) 

12,1 (11.1-13.2) 

Rican) 

Puerto Rican 

600 

2.1 (1,8-23) , 

3:9(19-5.2) 

2.2 (1.7-18) 

3.6 {2.6-4.9) 

1.6 (1.3-1.9) 

Asian 

1,464 

4-5 (4.1-4.9) 

3.7 (16-5.3) 

8.4(7.4-9.6) 

1,6(1. 1-2.4) 

3.7 (3.3-4.2) 

Region 

Northeast 

3.475 

16,5 (15.6-17.4) 

24.2 (20.7-:K.1) 

11.2(9.5-13-1) 

9,5 (7.1-12,5) 

18.5(17.2-19.8) 

Midwest 

4,564 

24.2 (23.0-25.3) 

13:8(11.2-16.7) 

18.5 (15.8-21.5) 

13.2 (9.7-17.6) 

28.9 (27.2-30-5) 

South 

7,871 

35.3 (34.0-36.6) 

24.6 (20.7-29.0) 

30.6 (27.6-33.7) 

51..3 (46.1-56.5) 

35.7 (34.0-37.5) 

West 

6,047 

24,0(22.8-25.2) 

37:5(317-415) 

39.8(36.8-42.8) 

26.1 (22.0-30.7) 

17.0 (15.4-18.7) 

Bom in United States 

Yes 

21,320 

94.3(93.9-94.7) 

89.1 (87.4-90.7) 

92(91.0-919) 

92-9 (90,8-94.5) 

95.9 (95.4-96.3) 

No 

1,735 

5.7 {5.3-6.1) 

10.9 (9.4-12.6) 

8 (7.2-9.0) 

7,1 {5.5-9.2) 

4.1 (3.7-4.6} 

Asthma prevalence 

Asthma, lifetime 

3,933 

16.3(15.7-17.0) 

18.7 (16.5-21.2) 

15.3 (14.0-16.6) 

19,2 (17.1-21.5) 

16(15.3-16,8) 

Asthma, current 

2,574 

10.7 (10.2-11.3) 

119 (11:1-14.9) 

10(9.0^11.2) 

114 (10.8-14.2) 

10.5(9.9-11.2) 

Asthma episode. 

1,378 

5.9 {5.5-6.3) 

6.5 (5.5-7.7) 

5.6 (4.8-6.5) 

6.1 (4.9-7,6) 

5,9 (5.4-6.4) 

past 12 mo 

ED visit for asthma, 

408 

1.6 0.4-U) 

3.0 {2.2-4.0) 

1.8(1.3-15), 

13 (1.6-3.1) 

1.3(1.4.1.8) . : . 

past 12 mo 


ED, Emergency department. 

*Poor was defined as 20% or more of households living below the poverty line. 


sow 



R6 1. Asthma prevalence according to metropolitan status and region 
among children living in poor areas (defined as neighborhoods with >20% 
of households below the poverty line). 


non-inner-city areas in some regions had prevalence rates 
exceeding those in inner-city areas (Fig 1 and see Table E2 in 
this article’s Online Repository at www.jacionlinc.org). Although 
in crude stratified analyses inner-city areas in the Noithea.st had 
higlter prevalence rates than non-inner-city areas, in stratified 
models adjusted for age. sex, place of birth, and race/ethnicity, 
the prevalence of asthma in inner-city neighborhoods was ni^ 
significantly higher than in non-inncr-ciiy areas in any region 
of the United States (data not shown). As shown below, differ- 
ences in asthma prevalence were driven by racial/ethnic and so- 
cioeconomic factors and not urban/rurai status. 


Associations with current asthma prevalence 
Race/ethnicity. In unadjusted models current asthma prev- 
alence was significantly higher among blacks (17.1%; 95% Cl, 


15.6% to 18.8%) and Puerto Ricans (19.8%; 95% Cl, 16.6% to 
23.5%) than among whites (9,6%; 95% Cl, 8.9% to 10.3%), 
Hispanics (8.8%; 95% Cl. 7.8% to 10.0%), and Asians (8.1%: 
95% Cl, 6.5% to 10.0%). Black race and Puerto Rican ethnicity 
remained strong and independent predictors of current asthma, 
even when neighborhood-level poverty, urban/rural status, region, 
sex, age, and birth in (he United States were included in the model 
and, additionally, in analyses that further adjusted for household 
poveny (Table U and see Table E3 in this article’s Online Repos- 
itory at www.jacionline.org). Birth outside the United States was 
a strong and independent protective factor for asthma (Table K). 

Neighborhood poverty. A 10 percentage point increase in 
the number of households living below the poverty line (neigh- 
borhcKxl-level poverty) was asscx;iated with a 10% increase in the 
odds of prevalent asthma in crude analyses (OR, 1.10; 95% Cl, 
1.05-1.14; F <.001), although this wa,s no longer significant in 
adjusted analyses (OR, 1.04; 95% Cl, 0.99-1.10; F = ,09). 
Race/ethnicity was found to significantly modify the relationship 
between neighborhood-level poverty and prevalent asthma {P = 
.004 for the interaction between Hispanic ethnicity and 
neighborhood-level poverty), with neighborhood-level poverty 
as a significant risk factor among non-Hispanics and Puerto Ri- 
cans in adjusted analyses but protective among Hispanics 
(Table II). Sensitivity analyses, including whether the child 
received well-child care in the past year or was uninsured at 
any point, did not materially change the results of the.se analyses 
or those of residence in an urban neighborhcxKi (data not shown). 

individual-level household poverty. In unadjusted ana- 
lyses a 1-unit decrease in the household income to poverty ratio 
was associated with a 7% increase in the odds of prevalent a.s{hma 
(95% Cl, 1.05-1.10; P < .001), with similar results in the model 
that adjusted for race/ethnicity, urban/rural status, region, age. 
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TABLE 11. Predictors of current asthma 




Crude 



Adjusted* 


OR 

%% a 

Rvalue 

OR 

95% Cl 

P value 

Overall 







Race/ethnidty 







White 



Reference 



Black 

1.95 

1.70-2.23 

<.001 

1.87 

1.59-2.19 

<001 

Hispanic 

0.91 

0.78-1.07 

.26 

1-02 

0.85-1.23 

.81. 

Puerto Rican 

2.33 

1.83-2.95 

<001 

2.38 

1.82-3.11 

<001 

Asian 

0.83 

0.65-1.06 : 

.13 

1.01 

0.79-1.30 

.93 

Ufi>ani2ation 







Urban 



Reference 



Suburban 

1.03 

0.90-1.19 

.66 

1.14 

0.97-1.33 

.11 

Medium metro 

0.97 

0.83-1.14 - 

.72 ' 

. i.05 

0.88-1.24 

.60 

Small metro/rural 

1.00 

0.85-1.16 

.95 

1.10 

0.92-1.31 

.30 

Region 







Nonheasi 



Reference 



Midwest 

0.93 

0.79-1.11 

.43 

0.98 

0.82-1.16 

.81 

South 

0.87 

0.75-1.01 

-06 

0.85 

0.73-0.99 

.40 

West 

0.77 

0.66-0.91 

.002 

0.90 

0.76-1.07 

.25 

Birth outside the United States 

0.32 

0.23-0.45 

<001 

0-33 

0.24-0-47 

<001 

Household povertyt 

1.07 

1.05-1.10 

<-001 




Neighborhood poverty:; 

1.10 

1.05-1.14 

<001 

1.04 

0.99-1.10 

.09 

Hispanics 







Urbanization 







Urban 



Reference 



Suburban 

1.21 

0.88-1.66 

.24 

1.13 

0.81-1.57 

,48 

Medium metro 

1.21 

0.85-1.72 

.28 

1.25 

0.88-1.78 

■ ..22.": 

Small metro/rurai 

1.08 

0.71-1.64 

.72 

l.ll 

0.72-1.70 

.64 

Household poverty!' 

0,95 

0.89-1.01 

.09 




Neighborhood povetty+ 

0,90 

0.83-0.98 

.02 

0.90 

0.83-0.98 

.02 

Non-Ifispanics and {hrerto Ricans 







Urbanization 







Urban 



Reference 



Suburban 

0.93 

0.79-1.09 

.37 

1.13 

0.95-1.36 

.17 

Medium metro 

.. 0.88 

0.73-1.05 

.15 . 

i.Ol 

0.83-1.22 

.93; 

Small metro/rurai 

0.91 

0.76-1.08 

,28 

1.07 

0.88-1.30 

.48 

Household' poverty t . 

■'.LIO 

1.07-1.14 

<001 




Neighborhood povertyj 

1.20 

1.14-1.26 

<001 

1,09 

1.02-1.16 

.008 


*Adjuste(l for age, sex. nce/eihnicicy. region, neighborhood-levet poveny. urban/rural status, and binh outside the United Slates. 
tOnc-unit decrease in ratio of household income to the poveny line. 

{Ten percentage point increase in households living below the poverty tine. 


sex, and birth in the United States (OR. i .06; 95% Cl, 1 .03-1 .09; 
P < .(X)l). A.S was the case for neighborhood-level poverty, His- 
panic ethnicity significantly modified the relationship between 
household poveny and prevalent asthma (F - .002), and house- 
hold poverty was a risk factor for asthma among non-Hispanic-s 
and Puerto Ricans (OR, 1.07; 95% Cl, 1.03-1.10; P < .001) but 
not Hispanics (OR, i .00; 95% Cl, 0.94- 1 .07; P — .94) in adjusted 
analyses. 

When both neighborhood- and individual-level pniverty were 
included in the model, neighborhood-level poverty was no longer 
a significant predictor of prevalent asthma in the overall or 
stratified models, but individual-level poverty remained an inde- 
pendent predictor overall and among non-Hispanics and Puerto 
Ricans (see Table E3 in this article’s Online Repository at www. 
iacionline.org). 

Residence in an urban neighborhood. Tlrere were no 
differences in asthma prevalence in suburban, small-town, and 
rural neighborhood.s compared with urban neighborhoods in 
either crude or adjusted analy.ses overall or in analyses stratified 
by Hispanic ethnicity (Table JI). and residence in an urban area 


did not increase the association between race/ethnicity and 
asthma prevalence (data not shown). Moreover, living in an urban 
environment did not increase the a.ssociation between 
neighborhood-level poverty and asthma prevalence (P = .62). 

Asthma morbidity 

Black race, Puerto Rican ethnicity, and lower hou.seho!d 
income were strong independent risk factors for asthma exacer- 
bation and emergency department visits for asthma (Tables III and 
IV and see Table H3). Neighborhood poverty and urban/rural sta- 
tus were not risk factors in adjusted analyses, with the exception 
of a protective effect of residence in small metro/rural areas 
compared with urban areas for emergency department visits in 
fully adjusted motiels of the overall population and among non- 
Hispanics and Puerto Ricans (see Table C.3). 

DISCUSSION 

Although it has long been thought that the prevalence of asthma 
is high among children living in poor urban neighborhoods in the 
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TABLE HI. Predictors of asthma episode 




Crude 



Adjusted* 


OR 


P value 

OR 

95% Cl 

P value 

Overall 







Race/ethnicity 







White 



Reference 



Black 

1.71 

1.45-2.01 

<-001 

1.64 

1.36-1.97 

<001 

Hispanic 

0.78 

0.65-0:95 

.01 

0.84 , 

0.68-1.05 

-13 

Puerto Rican 

2,32 

1.67-3.22 

<.001 

2.40 

1.66-3.47 

<,001 

Asian 

0.74 

0.51-1.08 

.11. 

0.93 

0.63-1.36 

.70 

UthanizatiotJ 







Uihan 



Reference 



Suburhan 

1.02 

0.85-1.22 

.83 

1,09 

0-88-1.34 

.43 

Medium metro 

1.02 

0.84-1.26 

.78 

1.09 

0.87-J.35 

.46 

Small metro/rural 

0,99 

0.82-1.19 

.89 

1,03 

0.83-1,29 

.77 

Region 







Northeast 



Reference 



Midwest 

1.01 

0.80-l;28 : 

.93 . 

1.07 

0.84-1.37 , 

.58 

South 

0.99 

0.80-1.21 

.89 

1.01 

0.82-1.24 

.94 

West 

0,82 

0.66-i.(K 

.07 

1.00 

0.79-1.26 

.98, 

Birth outside the United States 

0.31 

0.20-0.47 

<001 

0.34 

0.22-0-53 

<001 

Household poverty! 

1.06 

1.02-1.10 

.003 




Neighborhood poverty:!: 

1.06, 

1.00-1.11 

.04 

1.02 

0-96-1-09 

.50 

Hispanics 







Urbanization 







Uibmi 



Reference 



Suburban 

0.95 

0.63-1.45 

.82 

0.89 

0,57-1.39 

,61 

Medium metro 

1.26 

0.87-1.84 

.21 

1.08 

0.93-1.95 


Small metro/rural 

0.88 

0.5M.54 

.66 

0.87 

0,50-1.52 

.63 

Househdd poverty t 

0.98 

0.92-1.03 

.4 




Neighbcffhood poverty^ 

0.9 

0.79-1-02 

.09 

0.91 

0.80-1.03 

•13, 

Non-Hispanics and Ihierio Ricans 







Urbanization 







Urban 



Reference 



Suburban 

0.94 

0.76-1.15 

.53 

1.12 

0,88-1.42 

,36 

. Medium ihetrb 

0.93 

0.74-1.17 

.53 

1.05 

0,81-1.36 


Small metro/rural 

0.91 

0.74-1.13 

.39 

1.05 

0.82-1.35 

.70 

'Hfflisehold 'povertyt / 


1.05-1.14 

<001 




Neighborhood poverty? 

1.15 

1.08-1.23 

<001 

1.05 

0.97-1.13 

.20 


*A4;usted for age, sex, race/ertinicily, region, neighbortiood-level powcny. urt>an/niraJ .status, and birth outside the United Slates. 
tOnc-unit decrease in ratio of houselioJd income to the poverty line. 

JlTen percentage point increase in households living below the povMty line. 


United .States, the prevalence of asthma in these neighborhoods 
throughout the United States has, surprisingly, not been 
described. Moreover, the relative contribution of race/ethnicity 
and household poverty versus other contextual neighborhood- 
level factors to asthma disparities related to the inner city remains 
unclear. Here we show that although some inner-city areas have 
high rates of asthma, particularly in the Midwest and Northeast, 
other nonurban poor areas have equal or higher asthma preva- 
lence. Overall, black race, Puerto Rican ethnicity, and poverty 
rather than residence in an urban area per se are the major rivSk fac- 
tors for prevalent asthma, These findings suggest that the concept 
of inner-city asthma might need to be refined. 

Original reports heralding the phenomenon of inner-city 
asthma were based on findings of very high asthma morbidity 
and mortality in several cities, including Baltimore, Chicago, 
and New York City, and further research documented that poor 
neighborhoods in these cities were particularly affected.’"'^’ 
These urban areas were also disproportionately home to ethnic 
minorities, particularly non-Hispanic blacks and IHierto Ricans, 
who were known to be at risk for asthma." However, early 
research found conflicting results about whether racial/elhnic 


disparities were independent of socioeconomic factors.'’*"'* 
Since that time, black race and Puerto Rican ethnicity have 
become clear risk factors for asthma, although how much this 
is due to environmental exposures, including urban exposures, 
or to underlying susceptibility remains unknown. Race Is a com- 
plex concept that is informed by genetic, cultural, and historical 
factors, and thus it can be hard to parse genetic from environ- 
mental risk factors. Degree of African ancestry has been associ- 
ated with asthma, .suggesting a genetic explanation, 
although it can be difficult to fully account for confounding by 
socioeconomic status, even in genetic analyses,"'^'^^ particularly 
because disparities in wealth, educational opportunities, family 
structure, and employment by race/ethnicity are even higher 
than what is represented by income and can correlate with 
ancestry. Here, in a very large and nationally representative 
data set, we found that black race and Puerto Rican ethnicity 
were strong ri.sk factors for prevalent asthma and asthma 
morbidity independent of income, neighborhood-level poverty, 
and residence in an urban setting, but we cannot exclude residual 
confounding as an explanation for the association between race/ 
ethnicity and asthma. 
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TABLE IV. Predictors of asthma ED visit 




Crude 



Adjusted* 


OR 

%%a 

P value 

OR 

95% Ci 

P value 

Overall 







Race/ethnicity 







White 



Reference 



Black 

4.07 

3.03-5.^ 

<•001 

3.4,5 

2.45-4,87 

<001 

. Hispanic 

1,41 

- 0.98-2.01 

.06 

1.24 

0.81-L90 

.31 

Puerto Rican 

5,41 

3.b-9.04 

<-001 

4,48 

2,64-7.58 

<001 

Asian 

0.89 

0.46-I.7T 

' .'■.74 

0.96 

0.48-1,92 

.90 

Urbanization 







Urban 



Reference 



Suburban 

0.61 

0.41-0.89 

.01 

0.75 

0.47-1. 18 

.21 

Medium, metro 

0.88 

0.60-1:^ ; : 

' '.52 

• 1.06 

0.70-1.58 

.79 

Small metro/rurai 

0.51 

0.354).74 

<-001 

0.66 

0.43-1.02 

,06 

Region 







Northeast 



Reference 



Midwest 

0.74 

0.49-1.12 

.16. 

0.89 

0.60-1.32 

.56 

South 

0.82 

0.58-1.16 

.25 

0.82 

0.58-1.16 

.25 

West 

0,66 

0.43-1.00 

.049 

0.80 

0.51-1.24 

.31 

Birth outside the United States 

0.36 

0.19-0.66 

.001 

0,38 

0.19-0.75 

.005 

Household poverty!' 

1.22 

U3-1.31 

<•001 




Neighborhood poveilyt 

1.24 

1.14-1.36 

<001 

1.04 

0,93-1.16 

.49 

Hispanics 







Urbanization 







Urban 



Reference 



Suburban 

0,67 

0.30-1-48 

.32 

0.70 

0.29-1.68 

,42 

Medium metro 

1.08 

0.52-2-21 

.84 

1.22 

0.61-2.46 

■■■.57;'.'. 

Small metro/rurai 

0,65 

0.20-2,08 

-46 

0.79 

0.24-2.56 

.69 

Household poverty! 

1.06 

0.90-1.26 

.49 




Neighborhood povertyj 

1,04 

0.83-1.32 

.71 

1,07 

0.86-1.33 

,50 

Non-Hispanics and Puerto Ricans 







Urbanization 







Uiban 



Reference 



Subuibui 

0.55 

0.35-0.86 

.008 

0.75 

6.44-1.26 

.28 

'Medi'uni metro'. 

0.80 

0.52-1.23 

.31 

■■■■1.02.".' 

: 0.644:63 

. .93 

Small metro/rurai 

0.45 

0,31-0.67 

<001 

0.65 

0.41-1,03 

.07 

Household ^veityt / ; 

1.27 

1.16-1,38 

<001 




Neighbortiood poverty? 

1,34 

1.22-1.48 

<001 

1.03 

0.90-1.18 

,65 


EO, Emergency depanmcnt. 

'Adjusted for age, sex. race/ethnicity, region, neighborhood-level poverty, urban/rurai status, and birth outside the United States. 
fOne-unit decrease in ratio of household income to the poverty line. 
tTcn percentage point increase in households living below the poverty line. 


Residence in urban area.s. a potential risk factor for asthma 
hypothesized to be mediated by exposure to indoor and 
outdwr pollution, pest allergens, and violence and other 
stressful life events,^" was not found to be a significant 
risk factor for prevalent asthma or asthma morbidity in this 
US population-based analysis. The lack of a relationship be- 
tween urban re.sidence and asthma prevalence, even in crude 
analyses, might reflect .shifting demographics since the inner- 
city asthma epidemic was first described. Although urban areas 
have historically tended to be poor, in recent years, the fastest 
growth in high-poverty areas has occurred in suburban and 
smaller metropolitan areas, with the slowest growth in the 
largest cities, as shown by the US Census’ Decennial and 
American Communities Surveys.’ ' '' The suburbanization of 
poverty means that despite continued high rates of concen- 
trated poverty in cities, there are now more poor people living 
in suburban than urban communities-'’^’"’’ The ethnic composi- 
tion of poor and urban areas has also shifted, with a so-called 
“reverse migration" of black populations from Northern 


cities to the South'^’^ and an influx of Hispanic populations to 
urban areas. where they are now the most common ethnic 
group. These demographic changes challenge the use of “inner 
city” as interchangeable with black race and mean that 
focusing on the inner city might not fully capture the popula- 
tion most at risk for asthma. In this survey we estimate that 
inner-city areas now house only 8% of all children with current 
asthma compared with the 46% living in suburban or wealthier 
urban areas, which follows a similar distribution to children as 
a whole. The environmental factors contributing to asthma in 
non-inner-city areas, especially poor suburban and medium 
metro areas, have been relatively less studied than those in 
the inner city. 

In contrast to residence in an urban area, neighborhood- and 
individual-level poverty were both associated with prevalent 
asthma, although neighborhood-levei poverty was not indepen- 
dent of individual-level household poverty. Poverty can lead to 
increased risk of asthma through many pathways because known 
risk factors for asthma are more common in poorer households; 
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including smoking; shoiler duralion of breast-feeding; prematu- 
rity; higher levels of indoor allergens, such as cockroach and 
mouse allergens; exposure to outd<x)r pollution, such as diesel 
particles; poorer diet; and psychological stress.*^'* Poverty (botli 
neighborhood and household) was not a risk factor for non- 
Puerto Rican Hispanics and was in fact protective, a finding 
that has been reported in a smaller study in California. Many 
of the risk factors for asthma that are found in poorer household.s 
in general might actually be less common among poorer, less 
accuiturated Hispanic households.''’ Increased acculturation has 
been linked to higher prevalence of asthma risk factors, including 
shorter duration of breast-feeding,'’ smoking,'*' prematurity, 
and poor diet, ‘ ' and has been .shown to be a risk factor for asthma 
among Mexican Hispanics,'''' " Although we adjusted for the sub- 
ject child’s birth outside the United States, our analyses did not 
adju,st for the immigration status of the child’s parent, and thus 
acculturation is a potential explanation for the inverse relation- 
ship between poverty and asthma we found among Hispanic,s. 
although differences in diagnosis and gene-environment interac- 
tions might also play a role. 

There are several important caveats to our fitidings. First, 
because the research questions addressed in this study could only 
be answered with a very large study population, the data, by 
necessity, were obtained by means of self-report. Differences in 
the likelihood of diagnosis of asthma by race, socioeconomic 
status, or geography could potentially bias our results. However, 
assessment of asthma by the NHIS questions is a standard and 
well-accepted approach to identifying asthma,'"' and self-report 
of race/ethnicity is considered the gold Standard- 

Second. there is potential for misclassification of neighborhood 
characferistic.s because subjects were surveyed in 2009-2010 but 
were assigned to year 2000 census tracts in the NHIS survey. 
These tracts were linked to year 2000 census data for poverty and 
year 2005 urban/rura! definitions. We expect that any changes in 
distribution of neighborhood-level poverty over the past decade, 
leading to misclassification of neighborhood-level poverty, arc 
likely to lead to a bias toward the null in our analyses of the 
relationship between neighborhood-level poverty and asthma, 
whereas urban/rural status is unlikely to change substantially over 
4 to 6 yeai'S. 

Finally, with regard to asthma morbidity, the outcome mea- 
sures were faiily crude, and there was !e.ss power than for tinalyses 
of asthma prevalence overall. Therefore we cannot exclude the 
possibility that residence in an urban area and poverty might have 
a stronger role in asthma moihidity than prevalent asthma. In 
addition, access to care, including emergency care, might explain 
some of our results, particularly the finding that those living in a 
rural area were less likely to have emergency department visits for 
asthma. More research i.s needed to understand how urban/rural 
.status might affect other measures of asthma morbidity and 
asthma severity. 

These limitations, however, are countered by the study’s 
strengths, which are that it is representative of the US population 
and of sufficient size to disentangle the effects of race/edmicicy, 
neighborhood-level poverty, and urban residence on asthma. 

In conclusion, our work sugge.sts that the concept of inner-city 
asthma might need to be revised. Focusing only cm urban areas 
could mi.ss communities that are also at high risk of asthma, 
particularly those with high concentrations of black, Puerto 
Rican, and poor children. This work highlights the need for a 
broad view of a.sthma disparities to develop the research and 


public health measures that are most likely lo be effective in 
preventing and managing asthma. 


Key messages 

•VAltfibugh the ^m^ence of asthma is high in some CS in- 
: Ber eftjesi it is eq^®rfiy hi^ iti some poor noniirhmi areafe 

^ • sTaknig the United State: as a whole, living ID ari tebah 
y : jodghbiirKood Is not affibeteed whth inci^ asthma 
prevalence. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
RESEARCH TRIANGLE PARK, NC 2771 1 


MEMORANDUM 


November 19, 2014 office of 

AIR QUALITY PLANNING 
AND STANDARDS 


SUBJECT; 

FROM: 


TO: 


O 3 Monitoring Season Analysis 


Joann Rice (EPA, OAQPS, AQAD, AAMCi 







O 3 NAAQS Review Docket, EPA-HQ-OAR-2008-0699 


This memo presents the findings from an analysis of daily maximiun 8-hoiir O 3 values to assess whether 
the current O 3 monitoring seasons are adequate in light of a proposed NAAQS. EPA is proposing to 
extend the length of the required O 3 monitoring season in some states to be appropriate for the O 3 
NAAQS revision finalized in 2008, as well as a final revised O 3 standard, if a revision is finalized in 


2015. 


Analysis to Determine the Proposed Length of the O 3 Monitoring Season by State 

Unlike the ambient monitoring requirements for other criteria pollutants that mandate year-round 
monitoring, O 3 monitoring is currently only required during the seasons of tlie year that are conducive to 
O 3 formation. These seasons vary in length from place to place as the conditions that determine the 
likely O 3 formation (i.e., seasonally-dependent factors such as ambient temperature, strength of solar 
insolation, and length of day) differ by location. In some locations, conditions conducive to O 3 
formation are limited to the summer months of the year. For example, in states with colder climates such 
as Montana and South Dakota, the currently required O 3 monitoring season is 4 months long. However, 
in other states with warmer climates, such as California, Nevada, and Arizona, the currently required O 3 
monitoring season is year-round. 

An analysis was done to address the issue of whether extensions of the currently required monitoring 
seasons are appropriate. EPA reviewed the year-round O 3 data for 2010 through 2013. A year-round 
monitor wa.s identified as “year-round” if it had at least 20 daily observations in all 12 months, for at 
least 1 year of the 4 year period. The year-round monitor locations are shown in Figure 1 . Greater than 
50 percent of the monitors (about 800 of the approximately 1 500 monitors) with data during 2010-2013 
were operating year-round. States currently required to operate year-round were not considered in the 
analysis. During the 2010-2013 period, all states operated at least one monitor year-round and reported 
the data to EPA’s Air Quality System (AQS). In the analysis, we determined the number of days where 
one or more monitors had a daily maximum 8-hour O 3 average equal to or above 0,060 ppm in the 
months outside the currently-required state O 3 monitoring season.' 

Although we refer to the number of days as “exceedance days” in the analysis, this threshold is simply a 
conservative benchmark that is below the levels proposed (0.065 to 0.070 ppm) for the revised NAAQS. 


See 40 CFR pan 58 Appendix D, section 4.1, Table D-3 for a table of required O 3 seasons. 
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We find that this level, taking into consideration reasonable uncertainty, serves as an appropriate 
indicator of ambient conditions that may be conducive to the formation of O3 concentrations that 
approach or may exceed the proposed 8-hour average range. Proposed revisions for each state’s required 
monitoring season arc based on the number of days equal to or above the 0.060 ppm level in and 
surrounding the state. EPA considered a number of factors including out of season exceedance days 
either before or after the current O3 monitoring season, the pattern of exceedance days in the out of 
season months, and regional consistency. We note that year-to-year variability occurs in seasonal O3 
patterns based on highly variable meteorological conditions which can support the formation of early or 
late season elevated O3 concentrations in some years and not others. The EPA believes it is important 
that O3 monitors operate during all periods when there is a reasonable possibility of ambient levels 
approaching the level of the proposed NAAQS. 

EPA’s analysis found that a total of 43 states experienced at least I day greater than or equal to 0.060 
ppm outside of the current O3 season; 21 states had exceedance days only before the required monitoring 
season; 4 states had exceedance days only after the required monitoring season; and 1 8 states had 
exceedance days both before and after the required monitoring season. In some cases, the frequency of 
exceedance days before the current O3 season was high, with 4 states (Colorado, South Dakota, Utah, 
and Wyoming) experiencing between 3! and 230 out-of-season exceedance days from 2010 to 2013 at 
monitors operating year-round. Although 43 states had at least one exceedance day outside the current 
monitoring season, changes are proposed for only 33 of those states. 

The specific proposed changes to the required state O 3 monitoring seasons are provided in Table 1 and 
shown in Figure 2. Tabic 2 provides the supporting details on the number of sites operating year-round 
by state, the time period of the exceedance days, and number of days with exceedances greater than or 
equal to 0.060 ppm before and after the current season for each state. The number of days greater than or 
equal to 0.060 ppm were used to determine the length of the proposed ozone seasons. EPA also 
considered regional consistency (seasons of surrounding states) in proposing a change to the season. To 
see the regional consistency of the seasons, sec Figure 3 for a map of the proposed seasons color-coded 
by season. Please also refer to Attachment A for state-by-state maps of ozone monitors and exceedance 
days, Attachment B for the distribution of exceedance days by month and state, and Attachment C for 
detailed information regarding the AQS site ID numbers, exceedance dates, and daily 8-hour maximum 
values (dmax8) by state (Attachment C). 



Figure 1 , Map of Y ear-Round Monitors used in this analysis 
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Table 1. Ozone Monitoring Season Length - Proposed Changes* 


State Name 

Current Ozone S^son 

Proposed Ozone Season 

Net Change 
(Months) 

Alabama 

March-October 

March-October 

0 

Alaska 

April-October 

April-October 

0 

Arizona 

January-December 

January-December 

0 

Arkansas 

March-November 

March-November 

0 

California 

January-December 

January-December 

0 

C'oiorado 

March-September 

January-December 

5 

Connecticut 

April-September 

March-September 1 

Delaware 

April-October 

March-October 

1 

District Of Columbia 

April-October 

March-October 

1 

Florida 

March-October 

January-December 

4 

Georgia 

March-October 

March-October 

0 

Hawaii 

January-December 

January-December 

0 

Idaho 

May-September 

April-September ; J 

Illinois 

April-October 

March-October 1 

Indiana 

April-September 

March-October 

2 ,,, 

Iowa 

April-October 

March-October 

1 

Kansas 

April-October 

March-October 

1 

Kentucky 

March -October 

March -October 

0 

LA AQC'R** 106 

January-December 

January-December 

0 

LA AQ<;R**0I9,022 

March -October 

March -October 

0 

iVlaine 

April-September 

April-September 

0 

Maryland 

April-October 

March-October 1 

Massachusetts 

April-September 

March-September 

1 

Michigan 

April-September 

March-October 

2 

Minnesota 

April-October 

March-October 

1 

Mississippi 

March-October 

March-October 

0 
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Missouri 

April-October 

March-October 

1 

Montana 

June-September 

April-September 

2 

Nebraska 

April-October 

March-October 

1 

Nevada 

J anuary-December 

January-December 

0 

New Hampshire 

April-September 

March-September 

1 

New Jersey 

April-October 

March-October 

1 

New Mexico 

Jaouary-December 

January-December 

0 

New York 

April-October 

March-October 

1 

North OaroHna 

April-October 

March-October 

1 

North Dakota 

May-September 

March-September 

2 

Ohio 

April-October 

March-October 

1 , 

Oklahoma 

March-November 

March-November 

0 

Oregon 

May-September 

May-September 

0 

Pennsylvania 

April-October 

March-October I 

Rhode Island 

April-September 

; March-September. 

1 

South Carolina 

April-October 

March-October 1 

South Dakota 

June-September 

March-October , : 

4 

Tennessee 

March-October 

March-October 

0 

TX AQCR** 106, 153, 213, 214, 
216 

J anuary-Decem ber 

January-December 

0 

TX AQCR** 022, 210, 211, 212, 
215,217,218 

March -October 

March -November 

1 

/ ,Utah 

May-September 

January-December 

7 

Vermont 

April-September 

April-September 

0 

Virginia 

April-October 

March-October 

1 

Washington 

May-Seplember 

May-September 

0 

West Virginia 

April-October 

March-October 

1 

Wisconsin 

April 15A)ctober 15 

March-October 1 5 

1.5 

Wyoming 

April-October 

Jamiary-September 

' 2 ' 
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American Samoa 

January-December 

January-December 

0 

Ciiiani 

January-December 

January-December 

0 

Puerto Rico 

January-December 

January-December 

0 

Virgin Islands 

1 January-December 

January-December 

0 

* EPA is proposinjj, to require O3 monitors at NCore to operate year-round. 

** AQCR~ Air Quality Control Region 



Table 2. Number of Days Ss 0.060 ppm Before and After the Cuirent Ozone Season State 
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The National Ambient Air Quality Standards 

OVERVIEW OF ERA'S PROPOSAL TO UPDATE THE AIR QUALITY STANDARDS 
FOR GROUND-LEVEL OZONE 


On Nov. 25, 2014, the U.S. Environmental Protection Agency (EPA) proposed to strengthen the 
National Ambient Air Quality Standards (NAAQS) for ground-level ozone, based on extensive 
scientific evidence about ozone's effects on public health and welfare. The proposed updates 
will improve public health protection, particularly for children, the elderly, and people of all 
ages who have lung diseases such as asthma. Today's proposal will expand the ozone 
monitoring season for many states, and will update the Air Quality Index to ensure people are 
notified when air quality is unhealthy. It also will improve the health of trees, plants and 
ecosystems. 

The Clean Air Act requires EPA to set two types of outdoor air quality standards for ozone: a 
primary standard, to protect public health with an "adequate margin of safety," including the 
health of at-risk groups; and a secondary standard, to protect the public welfare. The law 
requires EPA to review the standards every five years. EPA last updated the standards in 2008. 

States would have time to develop and implement plans to meet revised standards, and 
existing and proposed federal rules will help, by making significant strides toward reducing 
ozone-forming pollution, EPA projections show the vast majority of U.S. counties would meet 
the proposed standards by 2025 just with the rules and programs now in place or under way. 

SUMMARY OF ACTION 

• Based on an extensive body of scientific evidence, EPA is proposing to update both the 
primary ozone standard, to protect public health, and the secondary standard, to protect 
the public welfare. Both standards would be 8-hour standards set within a range of 65 to 70 
parts per billion (ppb). EPA is seeking comment on levels for the health standard as low as 
60 ppb. The agency will accept comments on all aspects of the proposal, including on 
retaining the existing standard. 

• Ozone, a key component of smog, forms in the atmosphere when emissions of nitrogen 
oxides and volatile organic compounds "cook" in the sun. Emissions from sources such as 
cars, trucks, buses, industries, power plants, and products such as solvents and paints are 
among the major man-made sources of ozone-forming emissions. 

• People most at risk from breathing air containing ozone include: children; people with 
asthma and other respiratory diseases; older adults; and people who are active outdoors, 
especially outdoor workers. An estimated 25.9 million people have asthma in the U.S., 
including almost 7.1 million children. Asthma disproportionately affects children, families 
with lower incomes, and minorities, including Puerto Ricans, Native Americans/ Alaska 
Natives and African-Americans. 

• EPA estimates that meeting the standards will yield significant health benefits valued at 
$6.4 to $13 billion annually in 2025 for a standard of 70 ppb, and $19 to $38 billion annually 
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in 2025 for a standard of 65 ppb, nationwide, excluding California. These benefits include 
the value of avoiding asthma attacks, heart attacks, missed school days and premature 
deaths, among other health effects. EPA analyzed the benefits and costs for California 
separately, because a number of areas in California would have longer to meet the 
proposed standards. Benefits of meeting the proposed standards in California add to the 
nationwide benefits after 2025, with values estimated at Sl.l to $2 billion annually after 
2025 for a standard of 70 ppb, and $2.2 to $4,1 billion for a standard of 65 ppb. 

• Existing and proposed federal rules, including the final Mercury and Air Toxics Standards, 
the final Tier 3 Vehicle Emissions and Fuels Standards, requirements to reduce the 
interstate transport of ozone. Regional Haze rules, and the proposed Clean Power Plan, will 
help states meet the proposed standards by making significant strides toward reducing 
ozone-forming pollution. EPA projections show the vast majority of U.S. counties with 
monitors would meet the proposed standards by 2025 just with the rules and programs 
now in place or under way. 

• While states ultimately decide what measures to implement to meet a standard, EPA has 
developed illustrative measures in order to estimate costs. Those estimates are $3.9 billion 
in 2025 for a standard of 70 ppb, and $15 billion for a standard at 65 ppb, nationwide 
except for California. Estimated costs in California post-2025 are $800 million for a standard 
of 70 ppb and $1.6 billion for a standard of 65 ppb. More on benefits and costs 

• EPA will take comment on the proposal for 90 days after it is published in the Federal 
Register and will hold three public hearings. The agency will issue a final decision by Oct. 1, 
2015. 

Proposal is based on a large body of science 

• A significantly expanded body of scientific evidence, including more than 1,000 new studies 
since the last review of the standards, shows that ozone can cause a number of harmful 
effects on health and the environment. 

• Exposure to ozone can cause respiratory system effects such as difficulty breathing and 
airway inflammation. For people with lung diseases such as asthma and COPD (chronic 
obstructive pulmonary disease), these effects can lead to emergency room visits and 
hospital admissions. 

• Studies have also found that ozone exposure is likely to cause premature death from lung or 
heart diseases. In addition, evidence indicates that long-term exposure to ozone is likely to 
result in harmful respiratory effects, including respiratory symptoms and the development 
of asthma. 

Proposed primary (health) standard 

• The Clean Air Act requires EPA to set primary air quality standards to reduce risk sufficiently 
to protect public health with an "adequate margin of safety," including the health of at-risk 
groups. In making this judgment, the EPA Administrator considers factors such as the nature 
and severity of health effects, the size of the at-risk groups affected, and the degree of 
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certainty and uncertainty in the science. 

• era's task is to set standards that are "requisite" -- neither more nor less stringent than 
necessary -- to accomplish this. The law does not require ERA to set primary standards at a 
zero-risk level. 

• era's proposal finds that the current level of the standard - 75 ppb - is not adequate to 
protect public health, and it would strengthen the standard by setting the primary standard 
at a level within a range from 65 to 70 ppb. ERA staff experts and the agency's independent 
science advisors, the Clean Air Scientific Advisory Committee (CASAC), concluded that 
scientific evidence supports a standard within a range of 60 to 70 ppb. 

• The Administrator did not include a standard of 60 ppb in the proposed range because of 
increasing uncertainty in the scientific evidence at lower ozone concentrations. This 
uncertainty reduces confidence that ozone standard levels below 65 ppb will result in 
additional health improvements, compared to improvements that would result from a 
standard in the proposed range of 65 to 70 ppb. ERA is taking comment on levels for the 
health standard as low as 60 ppb. 

• The agency will accept comments on all aspects of the proposal, including on retaining the 
existing standard. 

Proposed secondary (public welfare) standard 

• The Clean Air Act also requires that ERA set standards to protect the public welfare. EPA's 
proposal would strengthen the secondary standard, also currently set at 75 ppb, to improve 
protection for trees, plants and ecosystems. 

• New studies since the last review of the standards add to evidence showing that repeated 
exposure to ozone reduces growth and has other harmful effects on plants and trees. These 
types of effects have the potential to impact ecosystems and the benefits they provide. 

• ERA is proposing that the secondary standard should provide protection against the 
cumulative exposures that can damage plants and trees during the consecutive three 
months in the growing season when daytime ozone concentrations are the highest and 
plant growth is most affected, 

• The Agency is proposing to define this necessary protection in terms of a "W126 index" in a 
range of 13 to 17 parts per million-hours (ppm-hours), averaged over three years. A "W126 
index," named for the formula used to calculate it, is a seasonal index often used to assess 
the impact of ozone on ecosystems and vegetation. 

• To achieve a level of protection equivalent to 13 to 17 ppm-hours based on the W126 
metric, ERA is proposing to set an 8-hour secondary standard at a level within the range of 
65 to 70 ppb, ERA analyzed data from air quality monitors and found that setting a standard 
in a W126 form would not provide additional protection beyond an 8-hour standard. 
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• However, the Agency is seeking comment on setting the standard based on the W126 
metric within a range of 13 to 17 ppm-hours, averaged over three years. EPA also is seeking 
comment on defining a target protection level in terms of a W126 index value as low as 7 to 
13 ppm-hours. In addition, EPA is taking comment on retaining the existing 8-hour 
secondary standard. 

• For mo re det ai l on the proposed standards 

Protecting Air Quality: A Partnership Across Governments 

• Protecting air quality is a federal/state partnership, and EPA, states and tribes have made 
significant progress reducing ozone. Nationwide, ozone levels have dropped by a third since 
1980 at monitor sites that track ozone trends. Ozone levels declined 18 percent from 2000 
to 2013. And 90 percent of areas designated as nonattainment for the 1997 ozone standard 
now meet that standard. 

• EPA has a long history of working closely with states as they develop State Implementation 
Plans (SIPs) to reduce emissions of ozone precursors within individual jurisdictions. The 
agency will continue these collaborative efforts for any revised ozone standards, including 
working with California as it continues to explore regulatory strategies and technologies to 
reduce pollution and improve public health protection, California has faced a uniquely 
difficult attainment task due to the combination of adverse meteorology and topography, 
population growth, and the pollution burden associated with mobile sources. 

• The agency also will work closely with states that may need to address relatively infrequent 
events when ozone formed from sources such as wildfires or stratospheric intrusions 
contributes to ozone exceedances. 

• The agency plans to propose rules and guidance to assist areas with implementing revised 
standards within one year after the final standards are issued, or sooner. The agency also 
plans to update its Exceptional Events Rule, which outlines the requirements for excluding 
air quality data (including ozone data) from regulatory decisions if the data is affected by an 
exceptional event. The Exceptional Events rule is one of several tools available to states for 
addressing background ozone as they develop their clean air plans. In addition, EPA is 
developing guidance to address Exceptional Events Rule criteria for wildfires that could 
affect ozone concentrations. 

• EPA projects that peak ozone levels will continue to improve over the next decade as 
additional reductions in ozone-forming pollutants are realized. However, research also 
shows that temperature and other meteorological changes associated with the changing 
climate have the potential to offset some of the future improvements in ozone air quality, 
along with public health improvements that would result - underscoring the need to 
address both ozone and climate change. 

• In June 2013, President Obama issued the Climate Action Plan, which directed EPA and 
other federal agencies to take a series of actions to reduce carbon pollution, prepare the 
U.S. for the impacts of climate change, and lead international efforts to address global 
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climate change. EPA is taking several actions to cut carbon pollution from passenger cars 
and trucks, cut methane emissions from the oil and gas sector and landfills, and cut potent 
HFCs from industrial sources. 

• In addition, in June 2014, EPA proposed the Clean Power Plan to cut carbon pollution from 
power plants, while maintaining an affordable, reliable energy system. Actions to reduce 
carbon pollution under the proposed plan also would reduce emissions of ozone- and 
particle-forming pollutants by about 25 percent in 2030. Learn more about the Clean Power 
Plan . 

• Today's proposed updates also include changes to monitoring requirements, including 
extending the ozone monitoring season for 33 states to match the times of year when data 
show ozone can approach unhealthy levels, and to alert the public. The agency also is 
proposing to: 

o Streamline and modernize the Photochemical Assessment Monitoring Stations 
(PAMS) network to use monitoring resources most efficiently. The PAMS network 
measures ozone, the pollutants that form it, and meteorology in order to better 
understand ozone formation and to evaluate national and local ozone-reduction 
options; and 

o Update the Federal Reference Method for ozone to include an additional method for 
measuring ozone in the outdoor air, which will provide flexibility and choice to state, 
local and tribal air agencies. 

• The proposal also would update the Air Quality Index, EPA's color-coded tool for 
communicating air quality to the public, to reflect changes to the ozone health standard. 

• In addition, to ensure a smooth transition to the new standards, EPA is proposing to 
grandfather preconstruction permitting applications that have made substantial progress 
through the review process at the time final standards are issued. 

• As required by the Clean Air Act, EPA would make attainment/nonattainment designations 
for any revised standards by October 2017; those designations likely would be based on 
2014-2016 air quality data. 

• States with nonattainment areas would have until 2020 to late 2037 to meet the proposed 
health standard, with attainment dates varying based on the ozone level in the area. Most 
states are familiar with this process and can build off work they are already doing to reduce 
pollution to help them meet the standards. 

• The Clean Air Act does not specify deadlines for states to meet secondary ozone standards. 
EPA and states determine that through the implementation planning process. 

• Existing and proposed federal rules will help states meet the proposed standards by 
reducing ozone-forming pollution. These rules include: the final Mercury and Air Toxics 
Standards, requirements to reduce the interstate transport of air pollution. Regional Haze 
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regulations, the proposed Clean Power Plan, and the final Tier 3 Vehicle Emissions and Fuels 
Standards. Other rules include: Light-Duty Vehicle Tier 2 Rule, the Mobile Source Air Toxics 
Rule, the Light-Duty Greenhouse Gas/Corporate Average Fuel Efficiency Standards, the 
Fleavy-Duty Vehicle Greenhouse Gas Rule, the Reciprocating Internal Combustion Engines 
(RICE) NESFIAP, and the Industrial/Commercial/Institutional Boilers and Process Heaters 
MACT and amendments. 

Benefits and Costs 

• EPA's proposal is about setting a health standard and determining that level. By law, EPA 
cannot consider costs in doing that. However, to inform the public, EPA analyzes the 
benefits and costs of implementing the standards as required by Executive Orders 12866 
and 13563 and guidance from the White House Office of Management and Budget. 

• Reducing pollution to meet the ozone standard will reduce both ozone and particle 
pollution. EPA estimates that reducing pollution to meet the standards in 2025 will yield 
annual health benefits of $6.4 to $13 billion annually for a standard of 70 ppb, and $19 to 
$38 billion annually for a standard of 65 ppb, except for California. This includes the value of 
preventing harm to health that includes, among other effects: 

o 710 to 4,300 premature deaths; 

o 790 to 2,300 cases of acute bronchitis in children; 

o 1,400 to 4,300 asthma-related emergency room visits; 

o 320,000 to 960,000 asthma attacks in children; 

o 65,000 to 180,000 days when people miss work; and 

o 330,000 to 1 million days when children miss school. 

• Costs are estimated at $3.9 billion in 2025 at a standard of 70 ppb, and $15 billion at a 
standard at 65 ppb nationwide, excluding California. EPA has analyzed costs and benefits for 
California separately, because a number of California counties would have longer to meet 
the proposed standard, based on their ozone levels. A number of California counties likely 
would have attainment dates ranging from 2032 to late 2037. 

• Benefits of meeting the proposed standards in California add to the nationwide benefits 
after 2025, with the value of the additional benefits ranging from an estimated $1.1 to $2 
billion at a standard of 70 ppb to $2.2 to $4.1 billion for a standard of 65 ppb. This includes 
the value of preventing, among other effects: 

o 110 to 430 premature deaths; 
o 67 to 130 cases of acute bronchitis in children; 
o 340 to 740 asthma-related emergency room visits; 

99,000 to 210,000 asthma attacks in children; 


o 
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o 110,000 to 230,000 days when children school; and 
o 5,500 to 11,000 days when people miss work. 

• Estimated costs of meeting the proposed standards in California post-2025 are $800 million 
for a standard of 70 ppb, and $1,6 billion for a standard of 65 ppb. 

FOR MORE INFORMATION 

• To read the proposed rule and additional fact sheets, visit 
http.7/www.epa.eov/glo/actions.html 

» For instructions on submitting comments, see: http://epa.gov/glo/pdfs/20141125fs- 
comment.pdf 

• For your local air quality forecasts and information on current air quality, visit 
www.airnow.gov 


Updated 12/1/2014 
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March 17. 2015 


Environmental Protection Agency 
EPA Docket Center (EPA/DC) 

Mailcode 68221 T 

Attention Docket ID No. EPA-HQ-OAR-2008-0699 
1200 Pennsylvania Avenue, NW. 

Washington, DC 20460 

Re: Comments on Proposed National Ambient Air Quality Standards for 
Ozone, Docket ID No. EPA-HQ-OAR-2008-0699 

Dear Sir or Madam: 

We are writing to offer the comments of the American Forest & Paper Association 
(AF&PA) and American Wood Council (AWC) on EPA's proposal to revise the 
primary National Ambient Air Quality Standards (NAAQS) for ozone, as published on 
December 17, 2014, 79 Fed. Reg. 75233 (the “proposed ozone NAAQS"). 

AF&PA serves to advance a sustainable U.S. pulp, paper, packaging, and wood 
products manufacturing industry through fact-based public policy and marketplace 
advocacy. AF&PA member companies make products essential for everyday life 
from renewable and recyclable resources and are committed to continuous 
improvement through the industry’s sustainability initiative - Better Practices. Better 
Planet 2020 . The forest products industry accounts for nearly 4 percent of the total 
U.S. manufacturing GDP, manufactures approximately $210 billion in products 
annually, and employs nearly 900,000 men and women. The industry meets a 
payroll of approximately $50 billion annually and is among the top 10 manufacturing 
sector employers in 47 states. 

AF&PA’s sustainability initiative - Better Practices, Better Planet 2020 - is the latest 
example of our members’ proactive commitment to the long-term success of our 
industry, our communities and our environment. We have long been responsible 
stewards of our planet’s resources. Qur member companies have collectively made 
significant progress in each of the following goals, which comprise one of the most 
extensive quantifiable sets of sustainability goals for a U.S. manufacturing industry: 
increasing paper recovery for recycling; improving energy efficiency; reducing 
greenhouse gas emissions; promoting sustainable forestry practices; improving 
workplace safety; and reducing water use. 

AWC is the voice of North American wood products manufacturing, representing 
over 75 percent of an industry that provides approximately 400,000 men and women 
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with family-wage jobs. AWC members make products that are essential to everyday 
life from a renewable resource that absorbs and sequesters carbon. Staff experts 
develop state-of-the-art engineering data, technology, and standards for wood 
products to assure their safe and efficient design, as well as provide information on 
wood design, green building, and environmental regulations. AWC also advocates 
for balanced government policies that affect wood products. 

AF&PA's and AWC’s members operate facilities whose emissions are subject to 
regulation under the Clean Air Act (“CAA”); in fact, CAA compliance often represents 
a significant portion of operating costs at those facilities. In addition, AF&PA and 
AWC members’ facilities use large amounts of purchased electricity (although they 
also generate much of their own electricity), and so their costs are indirectly affected 
by CAA regulations that impose costs on electric power companies. And since 
transportation costs for raw materials like wood chips and chemicals and delivery 
costs for products like paper and wood products are a significant portion of AF&PA 
and AWC’s members’ raw material costs and of the final cost to purchasers of their 
products, CAA regulations that increase transportation costs or interfere with 
highway construction can have an important impact on AF&PA and AWC members 
as well. 

I. Overview 

AF&PA and AWC support clean air and realistic, science-based air quality standards. 
However, the health effect evidence for ozone has not changed significantly since 
EPA tightened the ozone NAAQS in 2008, so a further change is not justified. EPA 
continues to rely on a limited subset of studies that reinforce their conclusions while 
ignoring or giving little weight to peer-reviewed scientific studies that support a 
position that current standards are adequately protective. , Specifically, there is a 
lack of definitive evidence linking low levels of ozone exposure - those below the 
current standard - to adverse health impacts. The evidence on which the proposal 
relies today is no stronger than it was the last time the standard was reviewed in 
2008,’ Furthermore, the new conclusions are not consistent with the majority of the 
science on the subject.’’^ EPA's analyses show that few (if any) people would be 
adversely affected by ozone at the current standard.^ 


’ Gradient (Cambridge, MA) "Long-Term Ozone Exposure and Mortality." Report (o Utility Air Regulatory Group. (April 
2013); Gradient (Cambridge. MA) "Short-term Ozone Exposure and Mortality." Report to American Forest and Paper 
Association ( December 20, 2013); Gradient (Cambridge, MA) "Long-Term Ozone Exposure and Respiraioiy^ Morbidity." 
Report to American Forest and Paper Association (December 20, 2013). 

■ Honeycutt, Dr. Michael, “Will EPA’s Proposed New Ozone Standards Provide Measurable Health Benefits?”, National 
Outlook, Texas Commission on Environmental Quality (TCEQ) PD-020/14/07 (October 2014) 

^ US EPA. August 2014. "Health Risk and Exposure Assessment for Ozone (Final Report)." EPA-452/Tl-14-004a-e. 
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Second, a more stringent NAAQS is not needed to push further improvements in 
ozone levels. Ambient ozone concentrations in the United States already have 
dropped substantially over the past 40 years, while the population and economy 
have grown. Ambient ozone will continue to decrease, as a result of the continued 
implementation of the 1997 ozone NAAQS, implementation of the 2008 ozone 
NAAQS (which has barely begun), and numerous other regulatory programs already 
in place or in progress, such as Boiler Maximum Achievable Control Technology 
(MACT). Nitrogen oxide (NOx) and volatile organic compound (VOC) emissions from 
pulp, paper and wood product mills continue to decline. In fact, NOx emissions are 
down by over 25% from 2000 to 2012 at pulp and paper mills. 

Third, states should proceed with implementing the 2008 ozone standard first before 
the ozone NAAQS is tightened again. Resources should be directed to designating 
areas as non-attainment with the 2008 standard and identifying necessary controls of 
mobile and stationary sources through State Implementation Plans (SIPs). With the 
March 6, 201 5 publication of the Implementation Rule for the 2008 ozone NAAQS, 
states now have the guidance they need to develop SIPs. States, EPA and regulated 
entities should focus on those designation and implementation efforts. 

Fourth, the proposal fails to take into account the impact of background 
concentrations of ozone on the attainability of the standard, which is required under 
the Clean Air Act. U,S. ozone levels are increasingly attributable to natural sources 
and pollution from other countries which must be considered when setting the ozone 
limits. Some ozone is generated naturally from plants, fires, and migration from the 
stratosphere to the troposphere. The proportion of ozone coming from other 
countries as far away as China is steadily increasing and becoming part of the 
“background." In some places, background concentrations (ozone that originates 
from natural sources or transported international emissions) contribute to over 80% 
of total ozone.'* Even the Clean Air Science Advisotry Committee noted the lack of 
clarity regarding how ozone standards are impacted by background concentrations.^ 

Fifth, EPA has not reliably predicted how many areas of the country would be 
determined to be in nonattainment with the proposed ozone NAAQS by 2018 when 
designations are due and therefore what economic burden adopting the proposed 
standard would impose on the nation. Projections of non-attainment areas by EPA in 
2025 are very optimistic (for example, taking credit for the proposed Clean Power 
Plan/section 1 1 1 (d) standards for utilities even though they are likely to change at 
promulgation and are legally vulnerable) and irrelevant to the states’ tasks of 


US EPA. August 2014. "Policy Assessment for the Review of the Ozone National Ambient Air Quality Standards." EPA- 
452/R- 14-006 
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developing SIPs in the next couple of years. In addition, EPA does not know how the 
standard could ever be attained in many areas, such as California, using known 
emission controls, and thus the economic impacts EPA does predict are hopeful 
projections rather than reliable estimates. Even with these optimistic projections , 
the projected costs would make the proposed ozone NAAQS one of the most 
expensive regulations in Clean Air Act history. 

Sixth, depending on the standard chosen and the implementation policies that are 
selected, the forest products industry could see costs as high as $3 billion under a 
tighter ozone NAAQS. A lower NAAQS will result in many more nonattainment areas 
putting at least five times more mills in or near these “no growth" zones. Mills seeking 
air quality permits to construct new projects at existing plants will be forced to 
consider pollution controls and find emissions offsets that may be technically 
infeasible or cost-prohibitive. Thus, investments that could create new jobs or 
maintain competitiveness are likely to be eliminated or scaled back by the tougher, 
proposed NAAQS. 

Simply put, EPA has not yet assembled the information necessary to conclude that 
the proposed ozone NAAQS is required in order to protect human health or that the 
margin of safety EPA has applied is appropriate. EPA should evaluate the results 
from implementation of the existing 2008 NAAQS and other regulations before 
revising the ozone NAAQS yet again. 

II. Revision of the Primary NAAQS Is Not Warranted 
A. Background 

Under CAA section 109(b)(1), EPA is to set primary National Ambient Air Quality 
Standards (NAAQS) at a level “requisite to protect the public health” with “an 
adequate margin of safety.” Courts have held this to mean that the primary NAAQS 
must be sufficient to protect public health but not more stringent than necessary to 
protect public health. See Whitman v. Am. Trucking Ass’ns, 531 U.S. 457, 473 
(2001). In other NAAQS rulemakings, EPA has indicated that it is appropriate to 
weigh a number of different considerations in deciding what level of a pollutant is 
“requisite" to protect public health and what constitutes an “adequate” margin of 
safety. These factors include, for example, the strength of the scientific evidence 
being considered, the severity of the health effects attributed to a particular 
concentration, the kind and degree of uncertainties involved, and the size and nature 
of the sensitive populations at risk. 
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EPA is proposing to reduce the primary ozone NAAQS based primarily on clinical 
studies showing respiratory effects at 0.060 to 0.080 ppm, and epidemiology studies 
suggesting that there may be effects of exposure to ozone concentrations below 
0.075 ppm. The clinical studies, however, did not demonstrate a clear adverse 
health effect from exposure to ozone concentrations below 0.075 ppm, even in the 
extreme conditions of the clinical tests. Rather, they showed diminished lung 
function, according to some measures, in some individuals. The significance of 
those effects is unclear, however. Such uncertain observations are not a suitable 
basis on which to justify a conclusion that EPA needs to revise the current ozone 
NAAQS in order to provide adequate protection of public health, especially when 
viewed in the context of the achievability and societal costs of lowering the primary 
standard. 

Also, in considering studies that subjected individuals to prolonged exposure to 
ozone, i.e., six-plus hours of exposure that in many cases included intermittent 
exercise, EPA needs to weigh the results against the probability of that kind of 
exposure in the real world. In other words, EPA needs to consider that it is unlikely 
that sensitive individuals will be exerting themselves for a prolonged period at a time 
and location where maximum ozone concentrations occur. 

The epidemiological studies EPA suggests justify reducing the primary ozone 
NAAQS necessarily are a very imprecise way of assessing the level of ozone 
requisite for the protection of public health. It is very difficult, and in many cases 
impossible, to separate the observed effects of ozone and effects caused by other 
pollutants (or by a combination of ozone and other pollutants). Certainly the 
epidemiological studies EPA references as supporting a revised primary ozone 
NAAQS do not constitute the kind of clear evidence that would be needed to justify 
changing the judgments reflected in the 2008 rulemaking. If EPA wants to use 
empirical observations for large groups to reevaluate the appropriate level for the 
primary NAAQS, AF&PA and AWC suggest that a much better approach would be 
for EPA to study the effect that ongoing and future reductions in ambient ozone 
levels, as well as ambient levels of other pollutants, resulting from current NAAQS 
and from various other major air regulations that are coming into effect, will have on 
respiratory health. 

B. Review of Controlled Exposure Studies 

The proposal concluded that two new controlled exposure studies, by Kim et al. 
(2011) and Schelegle et al. (2009), support lowering the ozone standard. Kim et al. 
(2011) observed statistically significant lung function decrements and airway 
inflammation at 0.06 ppm. However, the mean decrements they reported across the 
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study population were so small (1.71% and 1.19% for FEVi and FVC, respectively) 
that they most likely indicate normal variability and are not clinically significant. Also, 
the severity of symptoms after ozone exposure was similar to the severity of 
symptoms after filtered air exposures, indicating that ozone did not cause noticeable 
effects (reviewed by Goodman et at., 2014). These clinically insignificant data do not 
provide a basis for lowering the standard. 

In the second study, Schelegle et at. (2009) reported lung function decrements and 
respiratory symptoms at 0.072 ppm, but lung function was restored to baseline 
conditions between one and four hours after exposure ended. Because ozone has 
an acrid odor, the participants most likely knew when they were being exposed to 
ozone vs. filtered air, and therefore may have been more likely to report symptoms 
after ozone exposure. 

Despite this, an independent analysis found no correlation between symptoms and 
the magnitude of lung function decrements in these individuals. Also, Schelegle et 
at. (2009) focused on decrements greater than 10%, and while US EPA considers a 
10% cutoff reasonable for moderate lung function decrements, in healthy populations 
a 10% decrement, and possibly even a 15% decrement, would not be noticeable 
(Bieke, 2007). Moreover, studies have shown that acute lung function decrements 
even after higher ozone exposures (-0.2 ppm) are not predictive of, or causally 
associated with, ozone-induced inflammation or subsequent lung injury (e.g., 
Blomberg etal., 1999). 

It is also notable that in the Schelegle et at. (2009) study, the time period between 
the 0.072 ppm exposure and the control exposure was 55 days on average (ranging 
from 13 to 302 days). Co-exposures, seasonal changes in lung function, and the 
physical conditioning of subjects could have changed over this time, making it 
difficult to interpret results (OSHA, 2013; Pellegrino et at., 2005). In addition, 
Schelegle et at. (2009) used a triangular exposure profile, where exposure is 
increased step-wise and then decreased step-wise to achieve a target average 
exposure concentration. While a triangular exposure profile is more reflective of 
ambient ozone fluctuations compared to a constant exposure pattern, the specific 
patterns chosen by Schelegle et at. (2009) do not reflect diurnal patterns in most 
cities (Lefohn and Hazucha, 2005). Taken together, all of these issues with the 
Schelegle et at. (2009) study indicate that it does not provide a basis for lowering the 
standard. 

The proposal suggests that susceptible populations, such as asthmatics, would be 
more responsive to acute ozone exposure than healthy adults, but there is no 
evidence to support this (e.g., Kehrl et at., 1985; Linn et at., 1983; Mudway et at., 
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2001, as cited US EPA, 2013). Moreover, the exercise level maintained in these and 
other controlled ozone exposure studies is likely more strenuous and of a longer 
duration (/.e., up to 6.6 hours) than most of the general US population experience, 
with the exception of some outdoor workers. These scenarios are especially 
unrealistic for the most sensitive populations, whose conditions would likely prevent 
them from performing exercise at the duration and ventilation rate required to 
produce these small decrements in lung function. 

Finally, results of these and other controlled exposure studies cannot be directly 
extrapolated to the US population. These studies only evaluated a small number of 
people (fewer than 60), and only three to six subjects were ozone responders (/.e., 
had an FEVi decrement over 10%) at each exposure level below the standard in 
each study. These studies involved people performing quasi-continuous exercise for 
an extended period of time at an intensity not likely achievable by sensitive 
individuals, such as asthmatics, and under exposure profiles that likely represent 
worst-case scenarios. It is not appropriate to base a standard to protect over 300 
million people on reported effects in a few individuals under controlled experimental 
conditions. 

The ultimate goal of the NAAQS is to protect the health of the general population, 
including sensitive groups, and not necessarily people who are able to perform 
quasi-continuous strenuous exercise for six hours or more while constantly exposed 
to outdoor ozone levels. It is unclear how chamber studies relate to more typical 
exposure conditions, even for sensitive individuals. EPA should conclude that these 
durations of exposure and near-continuous exercise levels limit the extrapolation of 
these results to the averaging time and numerical levels of the NAAQS. in addition, 
because compliance with the NAAQS is conservatively based on the single highest 
monitor in each urban area, the current 0.075 ppm standard provides population 
protection from daily ambient exposures well below 0.075 ppm and even down to 
0.060 ppm (US EPA, 2014). Taken together, the new evidence indicates that the 
current standard is protective and should be retained, and that alternative proposed 
standards will not provide additional public health protection. 

C. Review of Respiratory Studies 

in 2006, EPA concluded that evidence for respiratory mortality from long-term ozone 
exposure was "suggestive" of causation, but in the proposed rule, the EPA 
Administrator concluded that the association with respiratory mortality was likely to 
be causal, whereas the evidence for all-cause and cardiovascular mortality were 
deemed to be suggestive of causation (US EPA, 2006, 2013). Flowever, the 
evidence for respiratory mortality is limited, not consistent across studies, and not 


1101 K Street NW, Suite 700 • Washington, DC 20006 
■ 202 463-2700 Fax: 202 463-2785 ■ vvww.afandpaorg 


222 Catoctin Circle SE. Suite 201 • Leesburg, VA 20175 
• 202-463-2766 Fax: 202-463-2791 ■ www.awc.org ■ 



EPA Air & Radiation Docket (68221 T) 
March 17, 2015 
Page 8 


227 


consistent with the evidence for total mortality. Consequently, these data do not 
support lowering the primary NAAQS below the current standard of 75 ppb. 

Studies of long-term exposures and respiratory mortality are far too limited to make a 
causal determination . Compared to studies of short-term ozone exposures and 
mortality, there are few studies that have evaluated mortality associated with long- 
term ozone exposures. Most studies that assessed cause-specific mortality have 
focused on cardiopulmonary mortality; we are only aware of three that have 
evaluated respiratory mortality on its own: Abbey et al. (1999), Jerrett et al., and 
Lipsett et al (201 1). Only the studies by Abbey et al. and Jerrett et al. were 
referenced in the ISA, and EPA appeared to base its likely causal conclusion for 
respiratory mortality only on the inconsistent results in Jerrett et al (2009). 

Jerrett et al. (2009) evaluated total, respiratory, and cardiovascular mortality risks 
associated with long-term ozone exposure in single- and two-pollutant models (with 
PM 2.5) in the American Cancer Society cohort, Jerrett et al. (2009) reported small 
increases in mortality, particularly respiratory mortality, but the results were 
inconsistent across the mortality endpoints evaluated. For example, Jerrett et al. did 
not observe an association between ozone exposure and all-cause mortality or other 
cause-specific mortality outcomes. Notably, in their two-pollutant models that 
controlled for PM 2 . 5 , Jerrett et al. found statistically significant decreased risks 
between long-term ozone exposure and all-cause and cardiovascular-related 
mortality. These findings raise questions regarding the respiratory mortality findings 
on which EPA relied in the proposed rule to calculate long-term risks. 

In addition, this study has several shortcomings in its design and implementation. 

For example, it did not fully consider meteorological factors, such as temperature, or 
lifestyle factors, such as smoking, that may be independently linked to mortality risk. 
There are also significant uncertainties associated with the use of a single ozone 
value, averaged over both space and time, to represent ozone exposures for the 
entire population within each metropolitan area. 

EPA acknowledged that environmental temperature and region of the country were 
significant modifiers of the reported ozone associations with respiratory mortality. 
Jerrett et al. (2009) reported a lack of statistically significant associations between 
ozone and mortality in the Northeast and Industrial Midwest, which had the most 
respiratory deaths, and in Southern California, which had the highest ozone 
concentrations. This lack of correlation suggests that something other than ozone is 
affecting mortality risks and further highlights a lack of clear support for ozone- 
induced respiratory mortality. 
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The findings by Jerrett et al. were not supported by the other two epidemiology 
studies that specifically evaluated respiratory mortality and long-term ozone 
exposures. Abbey et al. conducted a study of mortality in the Seventh-day 
Adventists cohort in California. The authors reported results for non-malignant 
respiratory, cardiopulmonary, and all-cause mortality that were not statistically 
significantly increased with long-term ozone exposures. Lipsett et al. (201 1 ) 
investigated the association between ozone and mortality, including respiratory 
mortality, in a cohort of female teachers in California, For respiratory mortality, the 
authors also reported results that were not statistically significant. 

Overall, EPA’s conclusions in the proposed rule regarding long-term ozone exposure 
and respiratory mortality are not supported by the limited available evidence or the 
lack of association with total mortality. Thus, respiratory mortality risks from long- 
term ozone exposure do not support lowering the standard below 75 ppb. 

III. Revision of the Secondary NAAQS at this Time Is Not Warranted. 

Under CAA section 109(b)(2), EPA is to set secondary NAAQS at a level “requisite to 
protect the public welfare from any known or anticipated adverse effects associated 
with the presence of such air pollutant in the ambient air." inherent in this charge is 
the requirement that EPA not set the secondary NAAQS at a level more stringent 
than “requisite.” Clearly this directive must not be read literally to require EPA to set 
the secondary standard at a level where the pollutant would cause no adverse effect, 
no matter how small. In context, then, EPA must make a value judgment which 
necessarily involves balancing (even if not explicitly) the adverse effects predicted 
against the economic and technical feasibility of attaining a particular ambient 
concentration, i.e. the social impact of setting the secondary NAAQS at that level. 
EPA itself has said, in setting other NAAQS, that it can and should consider, among 
other things, the nature and severity of the risk involved and the strength of the data. 
These and similar considerations weigh against the proposed secondary NAAQS. 

We support EPA’s decision to not propose a distinct secondary standard in a 
“cumulative” form, but instead is proposing to retain the current form, which is 
identical to the form of the primary standard. Our analysis concludes that the 
cumulative W126 form of the standard evaluated in theEPA support documents, is 
redundant with the current primary form. We disagree with EPA that the analysis 
presented in the EPA support documents supports lowering the secondary standard. 
In fact, our analysis concludes that the current standard level is adequately 
protective and just meeting the current standard level will result in substantial 
reductions in ozone exposure and associated welfare risks. The forestry and 
potential biomass loss from ozone exposure have not been demonstrated below the 
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current concentrations so the current standard is adequately protective of trees and 
our fiber supply. Comments filed to the docket by the National Council for Air and 
Stream Improvement (NCASI) on March 4, 2015 and Gradient on March 16, 2015 
provide more support for not changing the secondary standard and are hereby 
incorporated within our comments by reference. 

IV. Grandfather Existing Permits Until Designations Are Complete 

The proposed grandfathering provisions do not go nearly far enough in mitigating 
implementation challenges. They will provide relief to only a relatively small subset 
of Prevention of Significant Deterioriation (PSD) permit applicants as the majority of 
PSD permit applications are under development for a year or more before receiving 
a completeness determination or publication of draft permit. Moreover, some permit 
applicants who are sent back to the drawing board will be unable to establish that 
their facilities will not cause or contribute to a violation of the new NAAQS due to a 
lack of implementation tools for single source ozone impacts. Sources seeking to 
expand or locate even in projected nonattainment areas currently designated 
attainment will have to proceed under the PSD program, and will be required to 
demonstrate that project emissions do not cause or contribute to an exceedance of 
the standard. One significant problem is the ability of current EPA photochemical 
modeling tools to be used for site-specific impact analyses; we are concerned that 
the modeling tools a source would use for the “cause or contribute” analysis are 
likely unvalidated for use by individual sources, thus potentially inaccurate, and very 
time-consuming. For permit applicants in this situation, the proposed rule offers the 
promise, in the interim prior to the revised attainment designation, of using emissions 
offsets “to mitigate [the source's] adverse impact on the NAAQS and ultimately meet 
the PSD demonstration requirement” (id. at 75379). These offsets would have to be 
shown by the applicant “to compensate for the source’s adverse impact at the 
location of violation” (id. at 75380). However, there are several concerns with the 
offset approach. First, using offsets to demonstrate an insignificant impact could 
require multiple modeling runs, which as discussed previously will be very difficult. 
Second, EPA has not clarified how these offsets can be generated — are they like 
NSR offsets that can be generated by nearby or upwind sources, or must they be 
internally generated? And if offsets are hard to obtain, then projects may not be able 
to proceed. 

An offset program of this nature could theoretically be helpful if some of the modeling 
issues are addressed and if EPA has a very flexible offset program. The parameters 
of the program, however, appear not to have been adequately thought out. Where 
will the offsets come from? States implementing an NSR program commonly 
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operate offset banks, but in areas currently attaining the ozone NAAQS where most 
forest product mills are located, such banks are unlikely to exist and they take time 
and resources to establish. This problem would be exacerbated by a more stringent 
ozone NAAQS, which would likely result in more areas without any significant 
sources of ozone precursors being designated as nonattainment. Such areas, 
however, are exactly those places that could benefit most from economic 
development. 

Given that all new and modified sources subject to either the PSD or NSR program 
must already address the current ozone NAAQS and use emissions controls that 
satisfy either the BACT or the even more stringent LAER requirement, a more 
workable solution would be to grandfather all PSD permit applications until final 
designations are made and approved for the new NAAQS.® 

V. Economic and Other Consequences of Revising the NAAQS 
A. Overview 

EPA’s assessment of the projected economic impact of imposing the proposed 
ozone NAAQS is woefully inadequate and basically assumes away a large portion of 
the tremendous costs to the American public of meeting the proposed standard (see 
section of Chamber-NAM coalition comments filed March 17on EPA’s Regulatory 
Impact Analysis (RIA)). 

In areas where EPA concluded that existing data show that the area would be 
designated nonattainment and additional reductions in ambient ozone would be 
required, EPA was unable in many cases to identify any pollution control measures 
that could be implemented to meet the proposed ozone NAAQS. In those cases, 
EPA simply speculated that unspecified emission reductions would somehow be 
identified to bring the area into attainment. But the very magnitude of the gap 
between engineering controls that EPA could postulate and the emission reductions 
necessary to attain the proposed ozone NAAQS gives an indication of how severe 
the economic impact would be beyond what EPA states. 


® As discussed above, EPA has adequately supported its decision to retain the current form of the 
secondary NAAQS, although EPA has not made an adequate case for lowering the level of the 
secondary standard. If EPA should, however, adopt a distinct secondary NAAQS {e.g., one using a 
W126 indicator), the Associations support the reliance on the new source permitting program that has 
been developed for the primary NAAQS as a surrogate for a separate permitting program for the 
secondary NAAQS. See 79 Fed. Reg. at 75380. 
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B. Preliminary Projected Impacts of Proposed Ozone NAAQS on Forest 
Products Industry 

Depending on the standard chosen and the implementation policies that are 
selected, the forest products industry could see costs as high as $3 billion. If a lower 
ozone NAAQS results in many more nonattainment areas than currently exist, 
businesses seeking air quality permits to construct new projects, modify or renew 
permits for existing plants will be forced to look at pollution controls that may be 
technically infeasible or cost prohibitive. Thus, investments that could create new 
Jobs or maintain competitiveness are likely to be eliminated by the tougher proposed 
NAAQS. The costs of these lost opportunities are difficult to quantify but would be 
substantial. 

AF&PA and AWC conducted a cost analysis to estimate the impacts of lowering the 
ozone NAAQS on the forest products industry based on possible control measures 
for ozone precursors (VOC and NOx) for various types of emission units. Note that 
our analysis does not address any site-specific factors that might make installation of 
controls infeasible and assumes typical performance levels, which will also vary by 
site and application. The analysis considers both local and regional impacts and 
encompasses 1 86® pulp and paper mills and 206^ wood products mills. Based on 
mill coordinates obtained from EPA databases, facilities located in or near projected 
ozone nonattainment counties (based on the levels of the standard that EPA is 
considering and recent available monitoring data) were identified. If we estimate 
costs based on 2009-201 1 design values, there is a higher number of faciiities that 
are in or near ozone nonattainment counties than if we use the 2011-2013 design 
values, which tend to be lower. Of course, the data will be different for the years that 
each state actually uses to designate nonattainment areas and will be influenced by 
factors such as weather and emission levels. Then, after a review of EPA's 
methodology in the RIA for the proposed revisions to the ozone NAAQS, we 
constructed an alternate approach for evaluating the impacts of a standard at a level 
of 65 ppb. 

Both the Implementation strategy EPA establishes and the level of the standard will 
impact the cost to the forest products industry. If the impacts are primarily on 
facilities located in or near non-attainment areas, the capital costs could be $100 


^ The mills that received the 201 1 EPA pulp and paper Information Collection Request (ICR) in support of the 
Risk and Technology Review (RTR) of the pulp and paper NESHAP and NSPS. 

’ Identified using a 2008 EPA list of major source wood products facilities. Facilities known to no longer be in 
operation were not considered. 
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million to over $1 billion and the annual costs could be $20 to 300 million, depending 
on the level of the standard selected. If the impacts are more far reaching and 
involve reduction in transport of NOx emissions on a regional basis from large 
industrial sources as we would expect given that EPA fails to find enough emission 
reductions in its own Regulatory Impact Analysis, the costs to the forest products 
industry alone could be $3 billion in capital and almost $1 billion in annual costs. 

AF&PA and AWC initially developed a tiered approach to estimating impacts to forest 
products industry sources for 3 levels of a revised ozone standard (70, 65, and 60 
ppb). The tiers in our analysis are meant to simulate the various mechanisms by 
which sources could have to implement measures to reduce their impact on local 
and regional ambient ozone concentrations. We also developed an impacts estimate 
assuming a more regional approach to applying controls, similar to the approach 
EPA used in the RIA, where it assumed emissions reductions would occur across a 
large portion of the country to achieve a lower ozone standard. The following 
paragraphs describe the analysis. 

Tier 1 of our analysis focuses on sources projected to be in ozone nonattainment 
counties at the various levels of the standard (based on the latest available 
monitoring data) and applies various control measures for NOx and VOC. Because 
the factors contributing to monitored ozone vary greatly by area, we made no 
assumptions as to what areas might have lower monitored impacts and come back 
into attainment over the next 5 years. Tier 2 focuses on sources within 15 km of 
projected nonattainment counties and applies various control measures for NOx and 
VOC (e.g., where the nonattainment area would be expanded beyond the monitored 
county using an MSA-type approach or by focusing on large sources adjacent to the 
county). 

We then developed a regional analysis similar to that described in the RIA for a level 
of the standard at 65 ppb or below. Figure 4-6 in the RIA shows the counties where 
EPA applied known NOx controls to sources emitting 25 tpy or more. However, EPA 
also indicates that in the East, they also need “unknown controls" to be able to attain 
a standard of 65 ppb or below and we believe there will be additional states that will 
require NOx controls as RACT in order to address transport concerns and/or as part 
of an attainment strategy for the year 2020. Therefore, our analysis applies controls 
in the states shown on Figure 4-6 as well as the Southeastern states of NC, SC, GA, 
and AL. 
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Figuw 4-6. Counties Where Emissions Reductions M ere Applied to Demonstrate 
Attainment vsith 65 and 60 ppb Ozone St.indards in the 2025 Analyses 

Table 1. The number of forest products facilities in and near projected non- 
attainment areas for each of the 3 levels of the standard being considered (70, 65, 
and 60 ppb). 


Tier (Based on 2011-2013 
design values) 

Number of Pulp and 
Paper Mills (out of 186) 

Number of Wood Products 
Mills (out of 206) 

Ozone NAAQS at 70 ppb 

Tier 1 - Mills in 
nonattainment counties 

35 

4 

Tier 2 - Additional mills 
within 15 km of 
nonattainment counties 

19 

8 

Total Tier 1 and 2 mills 

54 

12 
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Tier (Based on 2011-2013 
design values) 

Number of Pulp and 
Paper Mills (out of 186) 

Number of Wood Products 
Mills (out of 206) 

OzoneNAAQSateSppb 

Tier 1 - Mills in 
nonattainment counties 

52 

7 

Tier 2 - Additional mills 
within 15 km of 
nonattainment counties 

26 

22 

Total Tier 1 and 2 mills 

78 

29 

Ozone NAAQS at 60 ppb 


Tier 1 - Mills in 
nonattainment counties 

61 

19 

Tier 2 - Additional mills 
within 15 km of 
nonattainment counties 

41 

32 

Total Tier 1 and 2 mills 

102 

51 

Realonal Analysis for an Ozone NAAQS at 65 ppb 

Mills Required to 

Implement Additional 
Controls 

119 

71 


The sources and control strategies we identified for our tiered analysis were based 
on projects considered in the past by mills (e.g., as part of expansion projects, BACT 
analyses, or BART analyses) and review of various EPA documents that discussed 
candidate control measures. However, the analysis did not determine whether a 
control was technically or economically feasible for any specific site. The following 
measures for NO* and VOC were considered in the analysis: 

• NOx controls on industrial boilers that do not already have them (based on 
EPA’s Boiler MACT database) 

o Over-fired air for solid fuel boilers at 70 ppb 

o Oxygen trim and staged combustion air for gas and liquid boilers at 70 
ppb 

o SNCR for solid fuel boilers at 65 ppb 

o Low NOx Burners and Flue Gas Recirculation for gas and liquid boilers 
at 65 ppb 

• Combustion controls like quaternary air to reduce NOx emissions from 
recovery furnaces at pulp and paper mills 

• SNCR for NOx control on energy systems at wood products plants 
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• Installation of an RCO at a mill to reduce VOC emissions so a project avoids 
NNSR 

For the tiered analysis, we did not include costs for lowering NOx emissions from 
lime kilns because lime kilns are not typically large NOx emitters, this technology is 
not likely as RACT, and many facilities have recently installed new natural gas 
burners in their kilns that are low-NOx burners. We did not consider installation of 
retrofit catalysts on engines in our analysis because most engines at forest products 
facilities only operate on an emergency basis, are not large emitters of NOx, and any 
existing engines would not likely be covered under RACT requirements. We also did 
not cost pollution prevention type activities such as reformulation of coatings. 
Although the cost of permitting would also increase for facilities located in new 
nonattainment areas, we did not include those costs in this analysis because the cost 
of permitting is typically much less than the cost of additional controls(even though 
offset costs for projects that trigger NNSR could be significant). 

For the regional analysis constructed similar to EPA’s, we assumed pulp and paper 
mill boilers would install SCR and wood products facility boilers would install SNCR. 
Assumptions about the feasibility and performance of NOx emission reduction from 
SCR and SNCR are very speculative especially for multi-fuel boilers where these 
controls have not been consistently demonstrated across the range of operating 
conditions, designs, and processes. Based on the discussion of known controls in 
the RIA, we also assumed some mills would install LNB on lime kilns, implement 
NOx reductions on recovery furnaces, install SCR on standalone NCG incinerators, 
install SNCR on wood products mill energy systems, and install controls to avoid 
NNSR. The largest impact in the regional analysis is the widespread application of 
SCR to pulp and paper mill boilers. 

Based on the input of AF&PA and AWC member companies and a review of several 
published EPA and industry documents, we developed median capital and operating 
cost estimates for each control strategy. Capital and operating cost estimates are 
not intended to represent a worst case analysis. Rather, they represent median 
costs for the various scenarios based on published reports, industry information on 
specific project costs, EPA reports or control device fact sheets, actual BACT or 
BART analyses submitted to permitting agencies, or recent contacts with control 
device vendors. Annualized costs are estimated based on EPA’s standard capital 
recovery factor and our estimated annual operating costs. 

For each control strategy, we examined the probability of that strategy being 
implemented and we estimated the percentage of facilities in the tier that would apply 
the control strategy. (Of course any control strategy would have to be evaluated on 
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a case-specific basis.) Lowering the probability for a particular strategy lowers the 
estimated cost, as the total cost is calculated as follows: 

Total Cost = Probability * cost per emission unit * number of units per 
facility * number of facilities 

We estimated low probabilities for strategies that would not widely apply across the 
industry, that would not likely be chosen as RACT by a state, or that might not be 
technically feasible or pose safety issues. For example, we assigned a 10% 
probability that a facility might install an oxidizer to control VOC emissions and avoid 
non-attainment new source review because many facilities are already well 
controlled under MACT. We estimated low percentages of facilities that would apply 
a control option in cases where there may be technical feasibility issues or where we 
thought baseline emissions were already well controlled. For example, we estimated 
a low number of facilities could apply NOx controls on recovery furnaces due to 
technical feasibility factors. In addition, the analysis did not distinguish the severity of 
the nonattainment designation. Even greater emissions reductions would be needed 
for mills in or near moderate, serious or severe nonattainment designations. 
Therefore, the cost projections are likely to be conservative. 

Table 2 summarizes the cost estimates for the forest products industry for each 
proposed level of the standard. The cost estimate for a 60 ppb standard is 
dramatically higher than the other levels due to both the high number of facilities that 
would be in nonattainment areas and due to the more stringent (and more 
expensive) levei of NOx controi seiected for this analysis (e.g., SCR control for 
industrial boilers). These costs would be in addition to the capital mills are already 
spending to comply with Boiler MACT, which does not regulate NO* emissions. Note 
that the costs in this analysis are highly dependent on the actual ozone design 
values since a state-by-state approach is assumed, where emissions controls are 
only applied in non-attainment areas as RACT or to avoid NNSR. The values reflect 
an analysis based on 201 1 -20 1 3 design values but they would be higher if 2009- 
2011 data were used, for example, or if parts of the country experience warmer 
summers than the past three years. 
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Table 2. The estimated costs for each proposed NAAQS level for forest products 
facilities in and near projected non-attainment areas. 


Tier 

NAAQS set at 

70 ppb 

NAAQS set at 1 ' ' ^7- 

65 ppb i NAAQS set at 60 ppb 

Estimated Capital Cost 

Tier 1 

$66 million 

$102 million 

$1.1 billion 

Tier 2 

$57 million 

$81 million 

$951 million 

Total 

$123 million 

$184 million 

$2.0 billion 

Estimated Annual Cost 

Tier 1 

$12 million 

$65 million 

$325 million 

Tier 2 

$12 million 

$43 million 

$299 million 

Total 

$24 million 

$108 million 

$624 million 


Table 3 summarizes the cost estimates for the forest products industry assuming a 
regional approach to emissions control at an ozone standard of 65 ppb or below. 
The costs in this alternate analysis assume that widespread emissions reductions 
are required as an effort to reduce ozone concentrations and emissions transport 
over a large portion of the country (e.g., implementation of the “good neighbor" 
clause by states), regardless of whether sources are actually located in areas 
designated as non-attainment. This approach is similar to EPA's RIA approach, as 
mentioned earlier. 

Table 3. The estimated costs of an ozone standard of 65 ppb or below based on a 
regional analysis 


Cost 

Pulp and Paper 

Wood Products 

Total Forest 
Products 

Capital Cost 

$2.8 billion 

$87 million 

$2.9 billion 

Annual Cost 

$950 million 

$39 million 

$990 million 


We were not able to quantify costs for projects that are cancelled because they 
cannot be permitted in a non-attainment area because offsets are not available or 
additional controls make the project infeasible. Of course, if facilities do not go 
forward with projects because they cannot permit them in ozone nonattainment 
areas or find offsets in attainment areas, there would be lost potential economic 
value to companies, their communities and governments for projects that would 
otherwise have had a return on investment that are not conducted. These 
opportunity costs could be significant and could even exceed a billion dollars. 
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While EPA cannot consider costs when setting the NAAQS, the costs of mistakenly 
tightening the standard are significant when there is such scientific uncertainty. 

EPA’s own cost benefit analysis would make the ozone rule one of the most 
expensive air regulations ever at over $15 billion. More complete industry 
assessments put the economy-wide annual cost ten times higher with significant 
energy cost increases and job losses (see NERA study conducted for NAM). The 
proposed revisions could place most of the country in nonattainment, putting five 
times more paper and wood product mills at risk and having to spend close to three 
billion dollars to comply while losing business opportunities due to permit restrictions. 
Our industry already has invested billions of dollars to help make our air cleaner 
while making products essential for everyday life. 

C. PM Co-Benefits and Greenhouse Gas Disbenefits Must be 
Considered 

A substantial portion of the benefits that EPA claims for the proposed primary ozone 
NAAQS comes not from reducing concentrations of ground-level ozone but from 
reductions in fine particulate matter that EPA speculates would be a side-effect of 
controls that sources would have to adopt to reduce emissions of the ozone 
precursor NOx. This seemingly ignores the fact that EPA already sets primary 
NAAQS for PM2.5 at a level requisite to protect public health with an adequate margin 
of safety. Additionally, EPA has numerous other regulatory initiatives, such as 
hazardous air pollutant emission standards for boilers, utilities, and others, that will 
produce substantial reductions in ambient PM2.5 exposure regardless of what 
happens with the ozone NAAQS. There is, therefore, no sense to claiming health 
benefits from reductions in ambient PM2.5 concentrations as a result of lowering the 
ozone NAAQS (even if those lower ambient PM 2 5 concentrations were necessarily 
an outcome of lowering the ozone NAAQS, which they are not). 

EPA also has not given needed consideration to the effects that lowering the primary 
and secondary ozone NAAQS could have on greenhouse gas emissions. Often, 
requirements to reduce volatile organic compound emissions to try to reduce 
ambient ground-level ozone concentrations have translated into requirements for 
sources to collect and thermally oxidize those VOCs. Burning large quantities of 
natural gas to ensure thermal destruction of generally low-concentration, high-flow 
gases captured from VOC-using or -generating processes releases millions of metric 
tons of carbon dioxide. It is worth noting that these same controls could increase 
NOx emissions exactly in the areas that are VOC-rich so the additional NOx formed, 
even with NOx reduction strategies in place, could result in more ozone formation. 
This trade-off was documented during the development of the Plywood and 


1101 K Street NW, Suite 700 ■ Washington, DC 20006 
■ 202 463-2700 Fax: 202 463-2785 • www.afandpa.org 


222 Catoctin Circle SE, Suite 201 • Leesburg, V,A 20175 
■ 202463-2766 Fax: 202-463-2791 ■ www.awaorg ■ 



EPA Air & Radiation Docket (68221 T) 
March 17, 2015 
Page 20 


239 


Composite Wood Panel MACT but ignored when setting the emission limits for VOC 
Hazardous Air Pollutants. Finally, a new rule that forces even more gas-burning to 
produce even further reductions in VOC emissions beyond those already achieved or 
to be achieved under the existing ozone NAAQS may not, on balance, be worth the 
adverse effect on greenhouse gas emissions. It would be arbitrary and capricious for 
EPA to impose more stringent ozone NAAQS without carefully considering this 
effect. 

In addition, in many instances attempting to meet the new ozone NAAQS would 
require combustion sources to reduce their NOx emissions. This would encourage 
and in some cases force sources burning solid fuel like coal or biomass, as well as 
those burning oil, to switch to natural gas. This would have important implications for 
energy supply and cost. Moreover, because burning biomass such as wood 
residuals does not contribute to higher atmospheric carbon dioxide concentrations, 
since carbon dioxide was removed from the atmosphere by the tree to form the 
biomass, a new regulation that has the effect of causing sources to switch away from 
burning biomass towards burning other carbon-based fuels will cause a net increase 
in atmospheric carbon dioxide. EPA has asserted that current carbon dioxide 
emissions have negative implications for both health and welfare, and if so such 
effects must not be ignored by EPA in deciding what level of ozone NAAQS is 
requisite to protect human health and welfare. 

VI. Conclusion 

As EPA and the courts have acknowledged, while “the only concentration for ozone 
and PM that is utterly risk-free, in the sense of direct health impacts, is zero,” 
American Trucking Associations v. EPA, 175 F. 3d 1027, 1034 (D.C. Cir. 1999), the 
“CAA does not require the Administrator to establish a primary NAAQS at a zero-risk 
level,” 75 Fed. Reg. at 2940, citing Lead Industries Association v. EPA, 647 F.2d at 
1 1 56 n. 51 . Rather, the “question is one of degree." American Trucking Associations, 
175 F.3d at 1037. Thus, establishing primary NAAQS necessarily involves value 
judgments (which is part of the reason why EPA cannot simply defer to CASAC) and 
weighing the severity of a predicted health effect and the certainty of the information 
from which that health effect is predicted. In that regard, EPA should and must 
consider the context, including the societal consequences of setting the NAAQS at a 
particular level. The lowering of the primary NAAQS that EPA is considering would, 
even under the most optimistic assumptions, cost the nation $15 billion dollars a 
year, and as much as $140 billion according to the National Association of 
Manufacturers (see March 2015 NERA report). At least at the lower end of the range 
EPA has proposed, the NAAQS is approaching background levels, especially in 
parts of the country where coniferous trees emit significant amounts of VOCs. And 
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there is even more uncertainty as to how the proposed secondary NAAQS would 
compare to background levels in rural areas. 

In this context, it is critical for EPA to consider the severity of the health effects and 
the strength of the data on which those projected effects are based. Decrements in 
lung function without clear health impacts, or statistical correlations of ozone levels 
with, e.g., emergency room visits where the population was exposed to elevated 
levels of other pollutants as well, does not constitute evidence of the kind of 
significant, likely health effects that would justify revising the NAAQS at this time, 
with tremendous economic and social consequences. 


In summary, in light of the significant scientific uncertainties and large economic 
impacts, AF&PA and AWC recommend that EPA retain the current standard of 75 
parts per billion as protective of public health and not set a different secondary 
standard. 

If you have any questions about these comments, please contact Tim Hunt, AF&PA 
and AWC’s Senior Director, Air Quality Programs, at (202) 463-2588 or at 
tim hunt@afandDa.ora . 


Sincerely, 



Paul R. Noe 

Vice President for Public Policy 
American Forest & Paper Association 



Robert W. Glowinski 
President 

American Wood Council 
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Air Improvement Resources Committee 

8700 Tesoro Drive, Suite 700 San Antonio, Texas 78217 (210) 362-5200 fax 225-5937 


January 28, 2015 


EPA Docket Center (EPA/DC), 

Maiicode 28221T, 

Attention Docket ID No. OAR“2008-f)699, 

1200 Pennsylvania Ave. NW., 

Washington, DC 20460 

Subject: National Ambient Air Quality Standards for Ozone: 40 CFR Parts 50, 51, 52, et a!., 
Docket ID No. EPA-HQ-OAR~2008-0699 

Dear Administrator McCarthy: 

In response to the EPA’s request for public comment on the proposed ozone NAAQS, the 
members of the Air Improvement Resources (AIR) Executive Committee, whose 
membership includes elected officials from the county and city governments of the San 
Antonio - New Braunfels Metropolitan Statistical Area, encourage EPA to consider the 
following list of recommendations for the designation process and schedule. The AIR 
Committee does strongly support the science-based goal of protecting the health of our 
citizens as our efforts and successes of recent years demonstrate, and we look forward to 
cooperatively working with the EPA to improve the nation’s air quality and our collective 
public health. 

1 . EPA should delay nonattainment designations for the revised ozone standard until 
201 8 to allow regions to benefit from the implementation of federal air quality 
controls which will occur in 2017, such as the Tier 3 vehicle and fuel standards, 
increased turnover of non-road equipment to Tier 4 standards, and other federal 
controls. 

2. Due to monitoring uncertainty, EPA should allow +15% ppb variance in the 
calculated design value used to determine attainment, EPA allows +/- 15% error in 
data accuracy for approving the calibrations of ozone monitors, 

3. EPA should consider the number of exceedances allowed by other industrialized 
nations when implementing the ozone standard. For example, the European Union 
states that the maximum daily 8-hour mean concentration of ozone should not 
exceed 120 pg/mS (60 ppb) on more than 25 days per calendar year averaged over 
three years.’ 

4. EPA should consider rigorously monitoring and evaluating data of all areas, both 
attainment and nonattainment areas, to understand intrastate and interstate 
transport and protect downwind areas that might be significantly affected by 
transported emissions. Transport significantly impacts local ozone concentrations. 
Unfortunately, the Clean Air Act relies on implementation of local strategies for an 
area to regain attainment, but at this time, no combination of local strategies has 
been demonstrated as being effective enough for the San Antonio - New Braunfels 
MSA to reach attainment without concurrent reductions in transport. 


’ Air Quality in Europe — 2011 report, European Environmental Agency, 11/12/2011. Online; 
httD://www.eea.europa.eu/Dubiications^air-qualitv-in-eurQpe-2011 
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5. EPA should recc^nlze the role of Interstate, intrastate, and international transport in 
the calculations and implementation of ozone standards. While we welcome 
discussions with the EPA on methods to mitigate local contributions to ozone 
formation, we cannot enact reduction strategies which act beyond our jurisdiction. 
Moreover, those agencies responsible for air quality management beyond the San 
Antonio - New Braunfels MSA must provide appropriate reductions within their 
Jurisdictions and authorities, as required, to assist the local nonattainment region’s 
efforts to regain attainment status. 

6. Permitting rules need to require an evaluation of ozone impacts using 
photochemical grid modeling. Permits should be modified or denied if adverse 
health Impacts or violations of the NAAQS will occur either downwind or within a 
given attainment/nonattainment area as a result of permit action. 

7. When setting the attainment date for areas downwind of other nonattainment areas, 
consideration should be given to allow appropriate control strategy implementation 
in the upwind areas as necessary to allow the downwind area to achieve 
compliance. 

The Air Improvement Resources Executive Committee seeks to determine the most 
prudent path available to our region for meeting federal air quality standards. It is important 
to understand how the proposed 03 standard will impact San Antonio, Texas in our 
planning process as we work together with the EPA and TCEQ to ensure excellent air 
quality for our citizens with the least local cost and penalty in the process. 

Sincerely, 

Mayor Chris Riley, City of Leon Valley 
Vice-Chair, AIR Executive Committee 


Councilman Ron Nirenberg, City of San Antonio 
Chair, AIR Executive Committee 
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As supporting documentation for the list of recommendations in the AIR Executive Committee's 
comment letter, the information below provides the results of air quality analyses conducted for 
the San Antonio region. Specifically, the analyses include the current 8-hour ozone design 
values for San Antonio, the number of days per year each monitor exceeds the proposed ozone 
standard, photochemical model analysis of ozone in the San Antonio-New Braunfels MSA, the 
NOx and VOC ozone precursor emission inventory of the San Antonio-New Braunfels MSA, and 
a 48-hour 100 meter back trajectory analysis showing potential sources of transport. 

San Antonio-New Braunfels Design Value 

There are 20 regulatory and non-regulatory air quality monitors in the San Antonio-New 
Braunfels MSA that record meteorological data and air pollutant concentrations, including ozone 
levels (Figure 1). The data collected at these sites is processed for quality assurance by the 
Texas Commission on Environmental Quality (TCEQ) and is accessible via the Internet.^ The 8- 
hour ozone design values at the three regulatory ozone monitors in the San Antonio-New 
Braunfels MSA from 2005 to 2014 are provided in Figure 2. The ozone monitors at the C58 and 
C23 continuous ambient monitoring stations (CAMS) consistently have the highest design 
values in the San Antonio region. Ozone design values have increased slightly at the C58 
monitor from 2009 to 2014 and this monitor is now exceeding the 75 ppb 8-hour ozone 
standard. 
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Figure 2: Monitored 8-Hour Ozone Design Values at C23, C58, and C59, 2005-2014 
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The numbers of days per year for which ozone excedances were measured in the San Antonio- 
New Braunfels Metropolitan Statistical Area (MSA) are provided in Figure 3. From 2008-2014, 
the San Antonio-New Braunfels MSA averaged 12.7 days above the 70 ppb proposed standard 
and 20.7 days above the 65 ppb proposed standard. Eight-hour ozone averages recorded at the 
CAMS 58 monitor exceeded the 75 ppb ozone standard an average of 4.1 days per year from 
2008-2014. Ozone measurements at the monitor exceeded the 70 ppb proposed ozone 
standard an average of 9.3 days per year and exceeded the 65 ppb proposed ozone standard 
17,1 days per year. 

Data from the upwind monitors on high ozone days in the San Antonio-New Braunfels MSA 
indicated they experienced fewer days above each proposed standard than downwind monitors; 
nevertheless, exceedances of the proposed standards did occur. Ozone measurements at the 
New Braunfels monitor, CAMS 504, exceeded the proposed 70 ppb ozone standard an average 
of 2,3 times per year and exceeded the 65 ppb proposed standard 5,6 times per year (Table 1). 
This indicates that it will be difficult for the San Antonio-New Braunfels MSA to achieve the 
proposed standards since historical data from upwind monitors exceeds the proposed changes. 

When ozone readings are reviewed at monitors outside the region, the Big Bend monitor, CAMS 
67, exceeded the proposed 70 ppb standard 4.6 times on average per year and exceeded the 
65 ppb proposed standard 14.7 times per year. The Big Bend monitor is not located near any 
large urban areas or any large Texas point source emissions. 
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Figure 3; Number of High Ozone Days per Year Greater than 65 ppb, 70 ppb, and 75 ppb in 
San Antonio-New Braunfels MSA 



Year 


Ozone Analysis using Photochemical Modeling 

Ozone analysis was conducted using a photochemical model that simulates actual high ozone 
episodes which prevailed in a region over the course of several days. The modeling episode 
currently used for the San Antonio, Austin, and Dallas regions, and undergoing refinement by 
the Alamo Area Council of Governments, is based on the period of high ozone that occurred 
from May 31" to July 2"", 2006, This photochemical modeling episode was chosen for the 
modeling effort as it represents a variety of meteorological conditions that are commonly 
associated with ozone exceedance days. 

The June 2006 photochemical modeling episode was projected to 2012 and 2018 using 
updated emission inventory projections. The predicted future design value at the monitor with 
the highest values in the region, CAMS 58, was below the 75 ppb standard at 74.3 ppb. 
However, the predicted future design value was higher than either the 70 ppb or 65 ppb 
proposed standards. When all anthropogenic (human-made) emissions were removed from the 
8-county San Antonio-New Braunfels MSA, future predicted design values at the CAMS 58 was 
56.2 ppb (Figure 4). 
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Figure 4: Zero-out runs for all Anthropogenic NOx and VOC Emissions in the San-Antonio New 
Braunfels MSA, 2018 



Across-the-board runs were conducted by removing 25%, 50%, and 75% of the volatile organic 
compound (VOC) and nitrogen oxide (NOx) emissions from the San Antonio-New Braunfels MSA 
in the 2018 photochemical modeling projection. Figure 5 provides the results of the across-the- 
board design value reduction runs for the monitor with the highest ozone design value in the San 
Antonio-New Braunfels MSA, CAMS 58 at Camp Bullis. The model projects that if NOx emissions 
were reduced 25% and additional controls already in place or mandated by 2018 are applied to 
sources outside the MSA, the region would not be able to attain the 70 ppb or 65 ppb proposed 
standards. To reach the 65 ppb proposed standard, at least a 50% reduction in local NOx 
emissions is needed. The required reductions will make it very difficult for the region to obtain the 
70 ppb or the 65 ppb proposed standards. 

San Antonio-New Braunfels MSA Emission Inventory 

As provided in Table 2, point sources are estimated to be the largest sources of NOx emissions in 
2018 in the San Antonio-New Braunfels MSA, followed by on-road vehicles. Other sources of NOx 
emissions Include area emission sources and non-road/off-road emissions sources. Total NOx 
emissions are projected to decrease significantly in the 8-county region from 250 tons of NOX in 
2006 to 125 tons of NOx in 2023. By far the largest anthropogenic source of VOC emissions is the 
area source category (Table 3). On-road and non-road sources can also emit significant amounts 
of VOC emissions. 
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Table 2: NOx Emissions by Source, San Antonio-New Braunfels MSA, tons/ozone season da\ 


Emission Source 

2006 

2012 

2018: 

2023 

On-Road 

127.9 

76.7 


31.9 

Non-Road 

25.8 

19.6 


8.4 

Area 

16.5 

15.6 


16.7 

Point 

71.3 

66,4 

63.5 

56.9 

Off-road 

8.9 


7.7 

7.3 

Oil and Gas Equipment 

- 


4.1 

3.6 

Total 

250.3 

190.2 

145.8 

124.8 

Table 3: VOC Emissions by Source, San Antonio-New Braunfels MSA, tons/ozone season day 

Emission Source ; 

" 2006 ' 

2012 

, • - 2018 

2023 

On-Road 

46.3 

32.9 

22.3 

19.3 

Non-Road 

24.5 

27.1 

19.0 

17.3 

Area 

147.2 

151.3 

153.8 

190.2 

Point 

8.3 

6.1 

7.0 

6.7 

Off-road 

3.4 

3.3 

3.5 

3.5 

Oil and Gas Equipment 

_ 

3.1 

7.4 

7.4 

Total 1 229.7 | 223.7 

212.9 

244.4 
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Back T raiectories Analysis 

While urban areas typically have many sources of the NOx and VOC emissions that form ozone, 
their air quality is also influenced by anthropogenic precursors and ozone transported from other 
areas, perhaps even from long distances. Tracking wind parcels coming into a region helps 
identify the sources of transported ozone. The Air Resources Laboratory of NOAA maintains the 
Hybrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) model that replicates wind 
dynamics and allows public use via the Internet at their Realtime Environmental Applications and 
Display System (READY) webpage.^ This versatile model can be run as a trajectory (parcel 
displacement) or air dispersion model, using either forecast or archived meteorological data. The 
HYSPLIT model produces air parcel positions for every hour by latitude, longitude, and height. 
The back trajectories needed for the analyses of transport were created using this model. 

The approximate pathways of air entering San Antonio on days of interest were determined using 
the HYSPLIT model. Figure 6 displays air mass 100-meter back trajectory density counts over 48 
hours for air parcels terminating at C58 on days with recorded 8-hour ozone greater than 65 ppb. 
Given a final geographic destination for an air parcel, back trajectories show the path followed by 
the air parcel before reaching the destination. Back trajectories track air displacement over time, 
distance, and emission source regions. These back trajectories demonstrate that, on high ozone 
days > 65 ppb, it is rare for air arriving at C58 to come from the west, northwest, or southwest. In 
the San Antonio region, it is common to have stagnated back trajectories on high ozone days 
arriving in San Antonio from the southeast in the spring and from the northeast in the fail. 


^NOAA, Feb. 26, 2019. ‘‘Realtime Environmental Applications and Display sYstem (READY)”. Available online: 
http://www.ari.noaa.gov/readv-btml . Accessed 05/24/10. 




Figure 6: Density of Hourly Back Trajectory Bin Counts on High Ozone Days > 65 ppb, 2009 
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The EPA notifies impacted states concerning any intended On or about January 22, 2016, but absolutely no later than 120 

modifications to their recommendations (120-day letters) days prior to final designations (March 2, 2016) 


The EPA publishes public notice of state recommendations , On or about February 3, 2016 

and the EPA's intended modifications and initiates 30-day 
public comment period 
















282 






283 





284 



d 

.2 

TO 

c 

W) 

’v5 

03 

Q 

(N 

o 

OO 




.9 

n3 

C 

.5^ 

'ul 

<u 

T3 

fM 

O 

</5 

> 

rd 

QJ 

<u 


fD 

C 

o 

'+-> 

ro 

£ 

i_ 

o 

M— 

c 


OJ 

OJ 

JC 

4-1 

o 

ro 

u_ 




c 

4-» 

§ 




"D 

to 




0 ) 





JZ 

O 


(/I 


to 



c 

o 


S 

CD 

*c 

o 

fm- 


’4-> 


-*-» 

E 

C/l 

ro 


to 


c 


O) 


a 

DO 


ro 

+-* 

< 

V) 


*s— 

To 

< 

cu 


CU 

13 


T3 



C7 

re 

o 

DO 


u 

ii» 

C 


cu 

*ro 

c/l 

+4 

CU 

Q. 


x: 

4-4 

DO 

c 

OJ 

O 

r-H 

o 

E 


C 

JQ 

CN 

o 

<D 

T3 

E 

CU 

u 

“O 

CU 

ro 

x: 


o 

CU 

M— 

4-< 

o 


(_) 

Q 

M— 

■4— 


X 


o 

_aj 

13 

cu 

to 

c 

c 

Z5 

-U 

o 

u 

CO 

CU 

u 

o 

’■4-J 

o 

’ 4-4 

cu 

sz 

u 

CO 

c: 

c_ 

13 

o 

ro 

o 

O 

ro 

0 

c /1 

Ll 

W) 


■> 


I i I I 


IT) 

o 

(N 

o' 

fNJ 

sz 

u 

ro 


c 

o 

T3 

cu 

3 

(/) 

1/1 


ro 

c 

5P 

i/i 

cu 

T3 


CU 

U 

c 

ro 

=3 

QO 

"D 

CU 

4 -> 

ro 

■a 

Q. 

Z) 


U1 

4-4 

c 

OJ 

E 

3 

U 

O 

■a 

cu 

u 

c 

ro 

4-4 

'co 

(/) 

ro 

T3 

C 

ro 


o 

Q. 

Q. 

rs 

C/l 


ro 

u 

'c 

x: 

o 




285 




286 



C/) 


< 

< 


tn 

rsi 


rvj 

rH 

O 

CNJ 



rM 

O 

(N 

tH 

i_ 

QJ 

JD 


O) 

U 

0) 

Q 

T3 

CU 

C 

'in 

_QJ 

■3 

i— 

00 

a 

< 

< 

in 

tN 


a. 

75 

c 


rsi 

-a 

c 

fO 


_c ro 

O) 

if c 
o 

S 2 

0) D_ 
C 


CIO 

ZL 


fN 

r_} 


Ckjo 

zt. 

m 


m 

T3 

C 

fO 


o 

T3 

<T3 

X5 

C 

03 


GO 

C 


0) 

s— 

3 

00 

ra 

<u 

£ 

o 


c: 

o 


Af 

C 

o 


c 

o 


c 

O) 

2 

Q. _Q 


i 1 


rH 

o 

fM 

I 

LA 

rH 

O 

rsj 


ro 

CU 

>• 

o 

$ 


+— * O *[ > 
(/> .t:! CU 


3 

Q. 

O 

Q. 


<U 

> 

o 


T5 

CD 


O 

*C 

o 


ro 


Q. 

Q_ 

ro 


L- 

3 

03 

CD 

CD 

"S 

3 

C 

C 

n: 

15 

3 

c 

c 

03 

GO 

3. 

lA 

■a 

c 

03 

CO 

CD 

+-' 

C 

15 

E 

CO 

03 

C 

CO 

“Q 

X3 

1 

CO 

>■ 

>• 

C- 

ro 

«4- 

03 

T3 

03 

03 

Q 

c 

0 

03 

03 

0 

CL 

GO 

v_ 


_E 

Q- 

T3 

C 

0 

u 

CO 

“O 

u. 

03 

3 

CD 

XJ 

.E 

03 

U 

-a 

CD 

CD 

<T3 

U 

0 

CD 

<U 

CD 

T3 

03 

0 

> 


_c 

~o 

C 

03 

£ 

0 

CD 

03 

c. 

4 -* 

CD 

CO 

"D 

CD 

4_J 

CO 

w 

CO 

CD 

>. 

CD 

CD 

CO 

c 

*03 

10 

rO 

03 

T3 

3 

’> 

SZ 

h- 

> 

CD 

4-» 

CD 



U 

03 

CD 

• 

cc 

q: 

a 

LLi 

C 

JZ 



fU 

c 
a .9 


X3 

■a 

nj 

OJ 

i— 

’3 

cr 

0) 


o 

c 


c 

nj 


>• 

CO 

fU 

a 

< 

c 

< 

0 


c 

in 

0 

rsi 

'm 

2 

'o 

Q. 

OJ 

75 

c 

T3 

in 



M— 

T3 

CU 

x: 

CU 

-!-> 

3 

in 

in 

Cifl 

c 

+-' 

■qo 


c 

’3 

0) 

0 


L_ 

75 

G 

SZ 

, 

u 

u 


d 

’3 


in 

i/T 

5 

ro 

ro 

Ol 


Cl 


Cl 

C 

< 

d 

M— 


0 

ro 

CUD 

■M 

i— 

3 

OJ 

0 


u 

T — ! 

0 

CO 

CM 

d 

od' 


in 

4 -' 

c 

3 

o 

u 

u 

TO 

75 

c 

o 

$ 

9 

■> 

OJ 


in 

c 

o 


O! 

a. 

■a 

.9 

"c 

OJ 

T3 


3 

o 

u 


I 


■Id- 

m 




287 



in 

(N 


fM 

rH 

O 

rsi 



c z 
.2 00 
^ o 
'o o 

(D (N 

•t; C 
=3 TO 

U 3 

“-J c 
Q o 
no '43 

r-i ro 

O ^ 

s 

ro o) 

= 1 

ro b 


t/^ 

rs 

E 


CL) 


=3 

O 

u 


(j 

~o 

c 

rc 

O) 

c 


CD 

O 

o 

rsj 

Sn. 

O 

"O 

c 

03 

r-. 

<T) 

(j) 

rH 

<U 


C 

<u 

E 

c 

'fU 


fC 

O) O) 

“a -c 


T3 LH 


fO 
C - 
O QJ 

c 

fC 

^ T3 

fO o 

C «?r 
5P^ 
V) ^ 

(U to 

"O ^ 

CD ^ 

cu ^ 
c 

fU 


T3 

CU 


CL) 

3 

to 

to 

i 

UJ 


to 


rH 

m 


cc: 

u_ u Q. 

r>* I 


~o 

QJ 

’5 

a* 

O) 

k. 

to 

C 

o 


to 


E 

JD 

o £ 

_Q 
to 3 
CU 00 

+-J 

03 Q- 
“T 
to t/> 

o ^ 

o £ 

E 

rH C 

no ’fo 


a) ro 
c 


JD 


dJ 

u 

OJ 


E o -a 

C QJ 

“3 

- ^ 0) 
Q ro ^ 

O ^ to 

QJ 

c _ro "Cl- 
— CU -'-' 

"3 ^ ^ 
ro 1 ro 
CU ■•-' d- 
-o 3 X! 
^ OJ Z3 
§ c to 

(U k_ 

c CU 

CU 4-J 3 

UO CD 13 


T3 

C 

CD 

-Q ^ 
£ c 
tx3 aJ 
QJ E 
Q. I 
ra 3 
ir: ar 

OJ QJ 
C~~ 0» 

a^ 

o Z 


CN 

03 

03 


ro 

Q. 


Zi D 

O T3 

c c 

03 03 

:2 

“-a 
< c 

Q- 3 

>_ 

— +-’ 
+j QJ 
in _Q 

0) S 


to 
(U . 


3 
"O 
c 

CU 

-a 

“O T3 
CU <f 


fO 

+-J 

to . 


O tH 


un 

ro 


u 

d 

.E 

to 

c 

•E 

73 


3^ 

e) E 

LH 

rH 

J= (n 

o 

tZ 3 

rsi 

CO O 
UJ *4-j 
T3 03 

rH 

nz u 

>« 

to 

>• ^ 

k. 

03 

3 

-Q 

CZ 

03 

^ u 


C 

O 3 

o 

rsi — 

t4-. 

^Xi 

0) 


‘k- 

CY3 aj 

-Q 

>.^ 

GO 

O 

C 

‘c 

-O^ 

0) 

QJ CO 

CL 

7= QJ 
M- Q. 

O 

5 0- 

“a 

CU 

CU < 



c+z 

£ o 

to 

u. 

U. 4-» 
k— 

<u 

^ — 
O — J 

c 

S o 

O 

cU 


.2 ~ 

’■+-» 

CU 

'-M 3 

u 
CU .— 

a. u 

CL 

i 




288 



(ao 

c 

[> 

o 

> 

•E 

to 

ro 

OJ 

t- 

ro 


O) 


m 

a 

o 


cn ^ 

CU 03 


"D 

u 

c 


_a) 

-Q 

03 


to to 

C lO 

o i5 
u 
c 

D 


'o 

CU 

T3 


03 


c 

o 


CU 

> 

03 i/i 


to 


c 

op 

~n 
CU ^ 

■a to' 

li ^ 

C 03 
LI- to 


C 

O) 

E 

_c 

'03 

+-■ 

4-J 

03 

_aj 

X! 

03 


DC 

Q_ 

o 


c 

>- 

.■ti 

'o 


to 

■E 

4-> 

c 

zs 

o 

u 


to 
to 

S2 O 

u "5 

c 


+ 


CU 

-t-J 

CD 


Q. 7 

CU 3. 

T3 — 
CU 


03 

C 

op 

to 

CU 

T3 

03 

CU 

t_ 

03 

15 

JQ 


to 

03 

CU 

t. 

03 

_aj 

X3 

03 


to 

to 

03 


u 

t. 5 > 

rH m D 




289 



05 

D 

C 

C 

< 

<N 

O 

Cs! 



c cu 


0) 


0) 


ro o 

4-1 

4-1 to 

03 ^ 


C 

o 


c 

o 

£ 

00 




to 

OJ 

4-' 

03 

4-4 

00 


C o 

Z CM 

4-1 ~ 

■> 


OJ 

4-4 

03 

T3 

O) 

,> 

4-> 

o 

OJ 

O) 

-c -a 

"I^ o 
£ ^ 
o S 

Sw rsj 

«4— I 

^ 00 

5^ 

fU O 
OJ fN 

^ DjD 


UD 

c 

ro 


s- rsl 
<1> O 
<N 


in 


OJ 

E 

03 

OJ 

“O 

4-J 

c 

cu 

E 

c 


ra 

c 

QD 


CO 

O) 

5 T3 

< o 


irt 

03 

<D 

03 

75 

m ^ 

I £! 

03 

o < 

'+- (J!) 

ro on 

to 

tH O) 


Q. 

Z3 


O) 

-D 

"to 

c 

<4— 

T3 

03 

Sn. 

O) 

M— 

CU 

"O 

LU 


c 

n 

o 

u 

00 


O 

"to -j" 
U L 3 - 


to 

03 

03 

L. 

03 

-D 

O) 


03 

ti— 

03 

Q 

uo 

I 


to 

CD 

c 

.9 

__ 4-> 

T 3 o 
C 03 

^ 03 

03 ^ 


03 


4 -> 

03 

X5 -Q 

^ C 

xH 03 

q t/, 

fNI fo 
T3 ^ 
9i 03 

^ T3 

03 


03 

U 


.03 


> 03 

03 X3 


> 

03 


C 

03 
4 -> 
03 
tn X 3 


xH 

o 

rsl 


03 

-a 

c 

’03 


LO 
xH 

o 

rsl 

>. 03 
lT ■ 3 -“ 
03 5 

c: ‘s- 

■= Q. 

£ o 

t 03 ^ 

03 il Q. 
DO Q. 03 




290 



U 

Q 


HZ 

o 

4-J ^ 

ro ^ 

UXiiM 

c d- 
OJ z 

E w 

c 

Q. CU 


LT) 

a 

< 

< 

z 

in 


QJ 

’5 

cr 

CU 

Ql 

Q_ 


fN 


CL 



(N 

Q. ^ 
CO Q- 
!- CD 
O c. 

v+_ 3 

CU ti 


V. -J-J 

T3 C 
CU CD 

to J, 

s ^ 

Q- 0) 

O i_ 
i: i- 

a. =3 

CO ^ 

±i O 


^ - 
Q- 13 
UU o 

uo 5 

c— I 4-' 

o 

CN JC 
+-> 

o to 

^ c 

jC CU 
CJ c 


CD 

CU 

i_ 

CD 

-l-i 

C 

CU 

£ 

c 


CD QJ <5 


■D 

cr 
O OJ 


CD 

C 

o 

c 


c 

o 

+-> 

tio 

c 

Ic 

CO 

CD 

^ in 
.£ o 


o 

Ln 

CN 


m 

^ — 1 
o 

cn 

CN 


in 

CN 






a: 

LL- 

cn 

CN 

fO 


o 

'X 

c 


00 

CL 

o 

uo 

tH 


< 

to 

LO 

c_ 

CU 

o 

rH 

o 

o 

M— 

to 

o 

fN 

rj 

rn 

"D 

_03 

u 

T3 

fU 

(N 

3 

O 


x: 

u 

T3 

03 

X 

't_ 

CU 

X 

LO 

tH 

ro 

u 

to 

-LJ 

£Z 

o 

fN 


CtO 

O) 

CU 

c 

o 

c 

'i_ 

£ 

4-J 

■a 

CU 

CD 

03 

£ 

o 

c: 

X 

X 

u 

CU 

to 

g 

u 

NJ 

X 

x 

x 

~r5 

C5 

rs 

C5 

C 

CL 

CL 

a. 

LL. 


I I I I 


c 

o 

CU 


CD 

CO 

O 

Q. 

O 

i_ 

CL 

03 


CO 

OJ 

'u 

c 

CU 

tuo 

CD 

C- 

'CD 

To 

X} 


T3 

C 

CD 

Id 

u 

_o 

CU 

■M 

CD 

■K ^ 

c. 

O S 

C4— fM 

ro cxd" 

C r-i 


CD 

03 

C 

~E 

o 

_Q3 

X5 

_CD 

CD 

> 

CD p 
CtO c 

r— 4^ 

.£ X 


o 

u 

CU 

c_ 

"D 

C 

CD 

to 

03 

■a 


X! 

CU 


x: 

u 

t_ 

CD 


s_ CD 
CD Q| 

C CU 

.03 > 


CD 

-M 

03 

T3 

C 

g 

’+-> 

CD 

4 -> 

c 

03 


_a3 

CL 

£ 

o ro 

£ .E 

rs xj 
o § 
£ 5 

CD _C 

C X5 
CD 03 
CJ to 
uC 

±: 03 

c ^ 

.5P2 

In ^2 

^ i 03 



291 





QC 

Q_ 




t/l 

C 

cu 


QJ 

%— 


13 

CT 

(D 

a: 

Q_ 

CO 



JR 

u 

o 

■M 

I/) 

O) 

-C 

(J 

CD 

o 

Q. 

a. 

CD 

C 

o 

4-* 

c 

O) 


CD -M 

^ *3 
4- U 

O . 5 = 

U 

i_ (J 

CD ^ 
O, ^ 
m 

3 rH 
i/l O 

O 

>■ 

bD 

O 1 ° 

CD .ti 
w § 


c 

O) 


c 

QJ 


‘co 

^ § 

cu 


CD 

CO 

E 

0 

0 

Q. 

U 

0 


c_ 

QJ 

Q. 


OJ 

fD 


sz 

1 

h- 



QJ .'±1 


U 


c ^ 

•B ^ 

(D (U 

jC 

C- -l-i 

QJ 

E O 

QJ — 

■5. R 1 

E £ 


c 

o 

'u 

QJ 

TD 


CD 

CD C 
CU O 


’•X 2 CL 
fC3 QJ 

>- .t2 
c > 

CD CU 

■? o 


o 

QJ 

wi 

QJ 


C 

QJ 


QJ 

U 

k- 

3 

O 

s/i 


CD 


CD 
+-> 

+_i 

CD 

C E 
o _ 

c: B 

CO +j 

u CJ 
QJ CU 
^ CL 

M— t/J 

CD QJ 

o -C 


c 

QJ 


U 

QJ 

■o 


3 

O 

u 

'Cf 


bp 

QJ 


C 

QJ 


CD QJ 
Q. 


JD 

3 


3 

cr 


CO QJ 


QJ 


O 

CO 


2 

3 

O 


CD 

C 


o 

^ .2P 

CD cu CO 


QJ 
13 1-0 


a 


CD 
C. 

S £ < 

■D CD 2 


O 
SZ 

CO 

QJ 

CO 
CO 

QJ QJ 


bD U 

— Ei 

S Q- 

E :a 

o 


X 3 CO 

-O DC ^ 

< ^ B 

I i2! 4-j 




292 



IS a: 

C Ou 

OJ Z 

E (/) 

0) 

CL 0 

E E 

— 0 

(JT) 

O' *13 

< O" 

< 0 
^ cc 


(N cn 


1/1 f- 

ro b: 

0) 

cc i/i 

O 2^ s 
m ^ S 

O) i- 

1- +1; ro 
S £ (/) 
•c 0) ^ 
O T3 2 

t- O 'i- 

,2 <-o 

m 

™ o o 

C M— M— 


O) u u 
oJ < < 

Q £^s. 


^ <u c 

CL Q. U 

I I 


ab 

U 

c 

O 

fO 

tu3 

r“ 

JQ 

c 

cu 


CU 

w 

=3 

iTi 

O 

QjO 

n3 

i— 

4—* 

o 

c 

m 

4-J 

15 

o 

> 

U 

c. 

CU 

Q. 


o 

c 

<u 

Q. 

O 

L_ 

Q. 

(TJ 

£ 

T3 

i/) 

cu 

E 

S 

C- 

£ 

CO 

E 

O 

10 

O 

CO 

*03 

CO 

03 

C-. 

i/i 

C 


+-» 

C 

CUD 

03 

o 

D 

(j 

4-j 

03 

g 

o 

S— 

(£1 

< 

4-' 

Q. 

o 

0) 

c. 

Q. 

C 

O 

C 

4-J 

CL 

O 

u 

£ 

Q- 

1 



1 


UU 

1 



1 




293 




294 




295 



(/> 

QJ 

4-» 

03 


Bz 

C 

CO 

c 

.2 

*> 

o 


T3 

CD 

4-^ 

U 

CD 

it: 

fC 

q:: 

CL 

z: 

c/> 


LUIIi 




296 



E 


03 

C 


"E 

03 





03 

u 

9z 

CO 


LO 

CO 



0) 


Jl 


o 


4-j 


jOJ 


13 


t- 


li 


■E 


C4wm* 




4-» 


c 


cu 


E 


0) 


0) 


t_ 


CuO 


ft: 


+-> 


c 


QJ 


E 


_QJ 


+-> 

+-> 

un 

OJ 

o 

CO 

rsl 

O) 


JZ 

fN 

4-' 

fM 

o 


+-> 

ft! 

4-' 

c 


ft! 

T3 

3 

0) 

to 

V— 

C 

3 

op 

CL 

'co 


fU 


> 

o 

CL 

E 

t/3 

fU 

CU 

i_ 

> 

o 

"4-> 

4-' 

u 

c 

cu 

t_ 

o 

s_ 

u 

o 

u 

ft! 

cu 

cu 

4-> 

ft! 

ft3 

4-* 

E 

CO 

■a 

o 

M— 

c 

ft3 

CU 

c 

to 

_aj 


3 

-O 

t_ 

fO 

u. 

Ol 

T3 

'O! 

JZ 

CU 

4-1 

JZ 

4-' 

E 


■V O 


O) 

w l/l 

o ^ 
Q. o 


^ o 

00 s_ 

< Q. 






c 

o 

+-' 

u 

ft! 

"fi 

c 

H— 

0) 


a» 


ft! 

CO 


c 

o 

E 

00 

tH 

fU 

JQ 


§ 

(/) 

c 

o 

\n 

— 

E 

JQ 

13 

to 


ft! 

to to 

+-> 
ft! 

4_i 
‘^1 

"to 

L_ 

'ft! 


jQ3 

t_ 

.22 

ji 


.y TO 
±: -Q 
U *“ 
<P 13 

CO ^ 


O) — 
QjO ro 
ft! 13 
Q. a 
o 

O) ft! 

5 

CO O 

"< ^ 
CL CD 
IJLI Q 

O * 1 ^ 









298 


The Center for Regulatory Solutions » Fact of the Day; Asthma Rales Ha... 


http://c€nterforregulaioiysoiutions,org/fact-of-thc-day-asthma-rate.S'have,-. 


Home News ” Fact ot the Day: /^thma Rales Have Increased Wiile Ozone Levels Have Fallen 

Fact of the Day: Asthma Rates Have Increased While Ozone Levels Have 
Fallen 


More deaths for poor when income declines 

By Karen Kerrigan 

The Environmental Protection Agency fEPA) often invokes asthma as the reason to lower national ambient air quality standards for ozone. Ozone, 
EPA asserts, can worsen the condition for asthma sufferers, especially children. But as Texas state toxicologist Dr. Michael Honeycutt shows, 
asthma rates have been increasing, yet ozone levels have been declining. For these and other reasons Honeycutt says There will be little to no 
public health benefit” if EPA lowers current ozone standards. 

In the October edition of Natural Outlook, a monthly newsletter published by the Texas Commission on Environmental Quality, Honeycutt also notes 
something startling about EPA's own analysis: It shows that lowering ozone concentrations in some cities would actually increase mortality. “Either 
this indicates that lowering the ozone standard defeats its stated purpose of protecting human health." Honeycutt wrote, “or it indicates that 
something Is wrong with the E PA's interpretation of the data. Either way. it's not a good argument for lowering the ozone standard.” 

Of course EPA is not eager to have this information in the public domain, so, as Honeycutt points out, it is buried deep in EPA’s technical 
documents. "Further,” he wrote, “the EPA is not very forthcoming about the increased deaths. It’s not mentioned in the executive summary of their 
policy analysis, but it’s found on page 1 1 5 of Chapter 3, more than one third of the way through the 597-page document." 

Honeycutt also discovered that only “1 out of 12 studies considered by the EPA showed an association between long-term exposure to ozone and 
early death (after considering other pollutants)." As he noted, "This single study is used by the EPA as evidence that long-term exposure to ozone 
causes mortality.” And as he pointed out, "this study did not show higher mortality in Southern CaiifOTnia, where some of the highest ozone levels in 
the country are measured." 

To get a comparative sense of the harm posed by ozone, Honeycutt compiled the chart below. “Many factors influence mortality," he wrote, “and the 
effect of an increase in ozone by 10 ppb is tiny in comparison to these other influences." As one can readily see. those in the lowest income bracket 
are far more likely to die from a 10 percent decrease in relative income than from a 10 parts per billion increase in ozone. By the same token, ozone 
total mortality doesn’t come close to the “tota! mortality in people who nap more than l hour per day." 


I of 3 


4/29/2015 9:54 AM 
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The Center for Regulatory Solutions >> Fact of the Day: A^hma Rates Ha... http://centerf(»re^!atorysolutions.org/fact-of-the-day-asthma'rates-have. 


Ajcoivi-reHiittdinorialI^w<iti83Sm«iasein\in«nplayTnent 
toudm^nx^ m Janfcacy Mtwn con’iitM'M u Aogusi 

T<^ (?wra% ^ s'i'€ I«np9r3ura 


H»rty fsrtors infiiience mwtairfv. 


If that doesn't demolish the case for lowering current ozorte starwlards, the charts below provide a powerful illustration of Honeycutt's points about 
asthma and ozone. As you can see. 8-hour ozone concentrations in Dallas County went down, yet the incidence of asthma went up. Moreover, 
hospital admittances for asthma were highest in winter, vsfha^ ozone concentrations "are nomially lowest." 


Dallas County 

QuaneityAveri^fl Peak S-hr Ozone vs 
Quarteiiy Age-Ai^usted Admisston Rate. Dallas County 


Denton County 

Quarterly AverBM Peak 8'hr Oz<M>« vs 
Quartariy Hbsf^t >^e-Aclju^ Admission Rate. Denton County 


Data co'.ectad from Te«s b^pitals indicates that admissions ft>r asthma 
sctualiy highest in the winter, when ozone conoentrstions are Twrmally 
tewKt. This casts forther doubt on the EPA's assertion that oz«?e is an 
important dnver of asthma symptoms. 


Honeycutt sums up his case this way: “There should be no doubt that lowering ftte standard wiil result in health benefits, but that is not ttte case for 
this consideration of the ozone standard. How can the EPA in good conscten<» make a policy decision this expensive w^en the data are so 
contradictory that their own modeling predicts more deaths in some areas from lowering ttie standard?" 

Good question, it’s time for EPA to re-evaluate the science of ozone ^ avoid lowering ttie standard, an action that, according to NERA Economic 
Consulting, could cost the economy $270 billion annually and desfroy thousancte of jobs. That’s bad for the economy, bad for small businesses, and 
bad for public health. 


4/29/2015 9:54 AM 
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The Center for Regulatory Solutions » Fact of the Day: Asthma Rates Ha... http://centerforre^]atotysolutions-org/fact-of-the-day-asthma-rates-have.,. 


' 2015 Tha Center lor R^ulalory Solutions 
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OKLAHOMA DEPARTMENT OF TRANSPORTATION 


200 N.E. 21"' Street 
Oklahoma City, OK 73105-3204 
www.odot.org 


VIA ELECTRONIC SUBMITTAL (www.regulations.gov) 

March 17, 2015 

Dockets Management Facility 
US Department of T ransportation 
1 200 New Jersey Avenue SE 
Washington DC. 20590 

Subject: Comments from Oklahoma Department of T ransportation 

ERA Docket ID Number EPA-HQ-OAR-2008-0699; FRL-9918-43-OAR 

Dear Administrators: 

The Oklahoma Department of Transportation (Oklahoma DOT) is writing this comment letter in 
response to the Federal Register notice of proposed rulemaking (NPRM) dated December 17, 2014, 
regarding 40 CFR Parts 50, 51. 52, 53, and 58: National Ambient Air Quality Standards for Ozone. 

Three areas within the state of Oklahoma that represent the greatest percentage of population have a 
combined total of thirteen air quality monitors. These areas are represented by metropolitan planning 
organizations (MPOs) designated by the Governor of Oklahoma for transportation planning purposes; 
the Association of Central Oklahoma Governments (ACOG) in the Oklahoma City metropolitan area; 
the Indian Nations Council of Governments (INCOG) in the Tulsa metropolitan area; and the Lawton 
Metropolitan Planning Organization (LMPO). Each of these MPOs continues to do an excellent job of 
providing leadership in maintaining compliance with the current ozone standards. The metropolitan 
areas have proactively engaged in efforts to educate the public and minimize emissions through efforts 
such as, but not limited to, the Air Quality Compact, Chamber of Commerce work sessions, and 
promoting non-motorized transportation. 

Oklahoma DOT supports improving air quality in Oklahoma and is committed to protecting public health 
and welfare for those citizens that are impacted by elevated levels of ozone. The State of Oklahoma 
prides itself in the commitment made by its communities toward maintaining attainment of the current 
National Ambient Air Quality Standards (NAAQS). With the Environmental Protection Agency's (EPA) 
proposed lowering of the 8-hour primary standard to the 0.065 to 0.070 ppm range, a large majority of 
Oklahoma’s 77 counties will be impacted, and at least 16 of Oklahoma's 77 counties will be at risk of 
being designated as nonattainment of the NAAQS for ground-level ozone. 

Oklahoma DOT recognizes that EPA’s proposed action results from extensive scientific evidence and 
expert advisement regarding the effect ground-level ozone has on public health and welfare. Lacking 
expertise in the area of research associated with NAAQS, Oklahoma DOT is not commenting on the 
science. Oklahoma DOT supports an air quality index (AQI) which “protects public health with an 
adequate margin of safety, including the health of at-risk groups’. However, Oklahoma DOT suggests 
that there is a serious underlying problem in the constraints defined in Clean Air Act (CAA), which ties a 
national health standard to an unfeasible implementation timeline. Therefore, Oklahoma DOT 
recommends that future amendments are essential to the severely outdated CAA. 

EPA’s analysis found that only 9 counties outside of California would violate the 70 ppb standard in 
2025, and only 68 counties outside of California would violate the 65 ppb standard in 2025 due to 


"The misskni aj'lhe Oklahoma Deparmeni of Transpoiiaiion is !o provide a safe. ccoROmictil, {me! 
effccHre iranspormiioft netMN)rkfor die peopis, commerce and coimiunilies of Oklahoma. " 


AN EQUAL OPPORTUNITY EMPLOYER 
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federal regulations and programs underway. Some of these include the final Mercury and Air Toxics 
Standards, the final Tier 3 Vehicle Emissions and Fuels Standards, the Mobile Source Air Toxics Rule, 
requirements to reduce the interstate transport of ozone, and the Regional Haze rules. Oklahoma DOT 
agrees with AASHTO that EPA should use all regulatory flexibilities available within existing law to 
defer the imposition of transportation conformity requirements on areas that EPA’s own modeling 
shows wilt come into compliance with the NAAQS without any additional actions being taken. If the 
transportation conformity requirements cannot be entirely deferred in these areas, EPA should allow a 
streamlined process for making conformity determinations in those areas, given that additional actions 
are not needed to achieve the NAAQS or demonstrate conformity. 

The Oklahoma DOT offers the following observations concerning the proposed rulemaking; 

• Rural areas do not have the resources to achieve sufficient reductions of pollutants. The 
proposed action would be detrimental to social and economic development for rural areas 
across the slate of Oklahoma. 

* The full impact of current federal rules and regulatory programs has not been realized at the 
local level. EPA’s own analysis predicts continued air quality improvements and declining 
ozone levels from the rules and programs already underway. 

■ Most major metropolitan areas and several rural Oklahoma counties will be designated 
nonattainment under the proposed action, adding a significant burden to already strained 
resources at the state and local levels. Given the fact that EPA’s own projections show that all 
counties in Oklahoma would meet the 70 ppb standard in 2025 without any additional action 
being taken, and only one county would violate the 65 ppb standard in 2025 (Oklahoma County 
has a projected three-year average of 66 ppb), the reduction of the standard at this time seems 
premature. In an environment that espouses long term planning, this seems contradictory and 
an unnecessary use of resources. 

For reasons mentioned above, Oklahoma DOT strongly recommends that EPA retain the existing 
primary and secondary NAAQS for ozone at 0,075ppm, to provide the time needed for the 
consideration and implementation of the regulatory air quality improvement rules and programs already 
underway. 

Oklahoma DOT also urges EPA to consider a programmatic approach to exceptional events that 
includes an extended schedule vs. the current very tight schedule. EPA could choose to designate 
areas with outstanding exceptional events as "unclassifiable” and make a final designation after the 
exceptional event packages are complete. 

Thank you for the opportunity to comment on this important topic. 


Sincerely, 



John«. Bowman, P.E. 
Director of Capital Programs 


cc Director 

Deputy Director 
Chief Engineer 
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Chemistry 

COUNCIL 

OF NEW JBftSEY 

March 10, 2015 

The Honorable Gina McCarthy 
Adniinistrator 

U.S. Environment Protection Agency 

Attn: Docket ID No. EPA-HQ-OAR-2008-0699 


Dear Administrator McCarthy: 

As an association representing the business of chemistry in New Jersey, including 
manufacturers large and small, we are deeply concerned about the harmful impact that the 
Enviromnental Protection Agency’s (EPA) proposed rule to make ozone standards more 
stringent could have on the still struggling economy. Ozone standards at the levels considered in 
EPA’s proposal could push much of the country into “nonattainment” - where local communities 
face burdens to commercial and industrial activity not only vital to creating jobs, but also to 
providing tax revenue that support important local services like public safety and education. 

I’his proposal’s hardship to the American w'orker is real and immediate, while the benefits are 
unverified and uncertain. Therefore, we strongly urge you to retain the current ozone standard 
when finalizing this proposal. 

We all value clean air. The managers and employees of the companies we represent, as 
well as their families, all breath the same air. We are proud that emissions of ozone-forming 
emissions have been cut in half since 1980, leading to a 33% drop in ozone concentrations. 
Moreover, EPA just updated ozone standards six years ago. The implementation of the current 
ozone standards are behind schedule due to EPA effectively suspending their implementation 
from 2010-2012 while the Agency unsuccessfully pursued reconsideration. This country can 
expect to see even greater reductions in ground-level ozone as states make up lost ground in 
putting the current standards into effect. 

Indeed, states are currently committing substantial resources - both in time and money - 
towards achieving emissions reductions under those current ozone standards. Yet despite over 
three decades of cleaner air, aitd before states can catch up with EPA’s delays in implementing 
existing ozone standards, EPA is now proposing a new stringent range of standards from 70 to 
65 parts per billion that would bring vast swaths of the country into nonattainment In some 
areas, this proposed range is at or near the level of background ozone that is naturally occurring 
or internationally transported, pushing even remote counties far from industrial activity into 
nonattainment. According to EPA’s own data, even the pristine Grand Canyon and Yellowstone 
National Parks would fail the proposed ozone standards. 


Chemtstiy Council of New Jersey: Committed to a Better Quality of life Through Science 
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If finalized, EPA’s proposed stringent ozone standards could limit business expansion in 
nearly every populated region of the United States and impair the ability of U.S. companies to 
create new jobs. This is of great concern to die business of chemistry, given that the shale gas 
revolution is driving a historic expansion in American chemistry. More than $137 billion in new 
chemistry industry investment is planned or underway, thanks to plentiful and affordable 
supplies of natural gas and natural gas liquids. Fully 60 percent is foreign direct investment. The 
224 projects - new plants, expansions, and factory restarts - could create and support more than 
700,000 jobs by 2023. They will also generate increased GDP, lax revenue, and access to 
innovative new products, such as plastics and insulation products, which help save energy in 
vehicles, homes, and businesses. The energy savings result in lower emissions of greenhouse 
gases and ozone precursors such as NO*. 

The business of chemistry is a vital component of New Jersey’s economy, it is a $25 
billion industry, making New Jersey the ninth largest chemistry' producing state. Chemical 
products remain the stale’s largest export, accounting for 23.3 percent of all exports, equaling 
$8.6 billion. Thus tlie business of chemistry is the largest manufacturing sector in the state, 
providing more than 50,000 high paying jobs, averaging a salary of $124,750 per year. 

A lower ozone standard could impede manufacturing growth in many areas of the 
country. EPA’s proposed range would immediately add red tape to companies seeking to grow 
even in areas that can attain those standards. The Clean Air Act carries even stiffer 
consequences for nonattainment areas, directly impacting economic vitality of local communities 
and making it difficult to attract and develop business. Increased costs associated with restrictive 
and expensive permit requirements would likely deter companies from siting new facilities in a 
nonattainment area. 

According to the National Association of Manufacturers, the new rules could cost New 
Jersey $86 billion in gross state product loss from 2017 to 2040, more than 51000 lost jobs per 
year, and $52 billion in total compliance costs. Not only would these new standards have a 
devastating impact on New Jersey’s business of chemistry, but the state’s economy as a whole 
would suffer. 

Companies building a new facility or performing major modifications to certain existing 
facilities resulting in increased ozone concentrations in, or near, a nonattainment area will be 
required to meet the most stringent Clean Air Act standard by installing the most effective 
emission reduction technology regardless of cost As well, states are mandated to offset any 
ozone-forming emissions from new projects or projects undergoing major modifications by 
reducing emissions from other existing sources in a nonattainment area. New facilities and 
expansions in nonattainment areas cannot proceed until emissions are offset. Offsets are not 
always readily available, and increase in price as they become scarce. Nonattainment designation 
also has profound impact on infrastructure development vital to the business community. 
Beginning one year from the dale of the nonattainment designation, federally-supported highway 
and transit projects cannot proceed in a nonattainment area unless the state can demonstrate that 
the project will cause no increase in ozone emissions. 
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These restrictions do not disappear when an area finally comes into attainment. Instead, 
former nonattainment areas face a legacy of EPA regulatory oversight. Before a nonattaiiimenl 
area can be re-designated to attainment, EPA must approve an enforceable maintenance plan for 
the area that specifies measures providing continued maintenance of ozone standards and 
contingency measures to be implemented promptly if an ozone standard is violated. 

Against these economic consequences, scientific uncertainties regarding the benefits of 
more stringent ozone standards have increased. Indeed, stringent ozone standards may have 
severe unintended consequences for public health. Studies show that by increasing the costs of 
goods and services such as energy, and decreasing disposable incomes, regulation can 
inadvertently harm the socio-economic status of individuals and, thereby, contribute to poor 
heath and premature death. As a representative of businesses employing needed jobs in our 
communities, we believe these scientific uncertainties should be better explored in order to best 
allocate resources in a manner that strengthens both the economy and the environment. 

The air is getting cleaner, and current ozone standards need an opportunity to work. 

Even the New Jersey Department of Environmental Protection stated in a Trends Report that “it 
is virtually certain that ozone levels are lower today than they were a decade ago” (Ozone, 
Environmental Trends Report, NJDEP, Office of Science, October 2012). Therefore, in light of 
the economic hardship, reduction in funding for crucial civic services, and uncertain benefits all 
related to the stringent ozone standards that EPA is now considering, we call on EPA to retain 
the final rule. 
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March i,2015 


The Honorable Gina McCarthy, Administrator 
U.S. Environmental Protection, Agency 
Attn; Docket ID No. EPA-HQ-OAR-2008-0699 

Dear Administrator McCarthy; 

As trade associations representing a wide range of businesses that employ thousands in 
Connecticut, we are very concerned about the harmful impact EPA’s proposed ozone rule will 
have on employers here. According to EPA’s own data, the proposed 65-70 ppb standard is 
unobtainable in much of Coimecticut, even by 2025. Therefore, we strongly urge you to retain 
the current ozone standard (75 ppb) — and not go any lower — because a lower standard is just not 
practical. As you know, we have cut our ozone emissions here enormously since the 1 980’s. 

If finalized at a level lower than 75 ppb, EPA’s standard could limit business expansion, impair 
the ability of local companies to create new jobs, and create more regulatory red tape. Regulators 
at the Connecticut Department of Energy & Envirorunental Protection would be forced to issue 
new regulations and control strategies which we expect would severely impact companies that 
currently operate or wish to expand their facilities here, as well cars, trucks and buses. Increased 
costs make us a less attractive place to do business. The Clean Air Act also carries stiff 
consequences for non-attainment areas such as Connecticut. 

The non-attainment designation also has a profound impact on infrastructure development: 
Begitming one year from the date of non-attainment designation, federally-supported highway 
and transit projects caimot proceed in a non-attainment area such as Connecticut unless the state 
can demonstrate that the project will not cause any increase in ozone emissions. 

EPA just updated its ozone standard six years ago, so a re-write isn’t necessary. ITiat standard is 
behind schedule due to EPA suspending its implementation, but once promulgated, we will see 
even greater ozone reductions as states make up lost ground when the current 75 ppb standard 
actually becomes effective. We all value clean air, and implementing the 75 ppb standard in full 
will give us an air quality standard we can be proud of. 

The air is getting cleaner and the current 75 ppb ozone standard needs an opportunity to work. In 
light of economic hardship and uncertain benefits related to the stringent standard EPA is 
considering, we ask you to retain the existing 75 ppb ozone standard in the final rule. 



Connecticut Business & Industry Association 


Sincerely, 



William Ethier, Chief Executive Officer 
Home Builders & Remodelers 
Association of Connecticut 
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MicAael J. Rite^i President 

Motor Transport Association of Connecticut 



Michael J. Fox, Executive Director 
Gasoline & Automotive Service Dealers 
Of America, Inc. 



Christian A. Herb, President 
Connecticut Energy Marketers 
Association 



Cronin, Executive Director 
icut Bus Association 
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INTRODUCTION 

The Energy and Environment Legal Institute (Ii&E Legal) is a 501(c)(3) organization 
engaged in strategic litigation, policy research, and public education on important energy and 
environmental issues. E&E Legal seeks to address and correct onerous federal and state 
governmental actions that negatively impact energy and the environment. E&E Legal advocates 
re.sponsible resource development, sound science, respect for property rights, and a commitment 
to markets as it holds accountable those who seek excessive and destructive government regulation 
that’s based on agenda-driven policy making, junk science, and hysteria. 


SUMMARY OF COMMENTS 

EPA’s proposed ozone rule will cause more hann than it will prevent. The Agency has 
long held that “those who bear a regulation's compliance costs may also suffer a decline in their 
health status, and if the costs are large enough, these increased risks might be greater than the 
direct risk-reduction benefits of the regulation.” That is the case for the ozone proposal. None of 
the three proposals has a benefit to society, considering exclusively the health effects of the 
proposed alternatives. Specifically, the regulatory alternatives will cause more premature death 
than they will prevent. Because the estimated premature death avoided is more than 98 % of the 
estimated benefit of the proposals, and because the loss of disposable income will cause from 17 
to 31 times more premature death than the rules will prevent, the rules have no benefit to society 
and do not protect human health. For this and other reasons discussed below, EPA should 
withdraw its proposal. 


COMMENTS 

1. EPA has conflated PMz.s controls with a rule on Ozone. 

Based on EPA’s own data, and taking the most generous estimate of ozone benefits, the 
costs exceed the benefits, ranging anywhere from half a billion dollars for a 70 parts per billion 
standard to $19 billion for a 60 parts per billion standard. 

The benefits only outweigh costs if taking into account PMi,,'! co-benefits. PM 2..5 co- 
benefits, assuming the highest levels of benefits, account for anywhere between 70-75% of the 
total benefits, depending on the standard. In other words, for the proposed ozone standard, ozone 
benefits are only about a quarter of the benefits. 

While the EPA has constantly used PMj.s co-benefits to improperly justify a seemingly 
endless amount of regulations that have nothing to do with the reason for the regulations, using 
PM2 5 co-benefits to make the case for an ozone standard is particularly egregious. 

The EPA has a very clear and direct means to address PM2.5 through the National Ambient 
Air Quality Standards process, and that, not surprisingly, is through the PM 2,5 standard. The ozone 
standard is a distinct standard that is supposed to be focused on ozone. 
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To sell a more stringent ozone standard, the EPA lists a series of alleged facts in its “By the 
Numbers” document that will scare the public into thinking a more stringent standard is necessary. 
For example, according to the EPA, setting the ozone standard to 70 parts per billion or 65 parts 
per billions would avoid: 

• 65,000-1 80,000 missed work days; and 

• 790 to 2,300 cases of acute bronchitis among children 

Neither of these alleged facts, however, are based on reductions in ozone, Tliey are based 
exclusively on assumed PM2.5. 

The public is being led to believe that reducing ozone achieves these health benefits. In 
reality, much of these alleged benefits have nothing to do with an actual reduction in ozone. 

These numbers, assuming the facts listed are reasonable estimates, should also be put in 
perspective. For example, the EPA claims making the standard more stringent would avoid 1,400 
to 4,300 asthma-related emergency room visits. Given that there are about 1.8 million such visits 
in a year, the reduction amounts to eight-hundredths of one percent to two-tenths of one percent 
(0.08% to 0,2%) a minuscule impact at best. Further, these numbers are based on both reductions 
in PMj s and ozone, not on ozone alone. Taking ozone alone, the evidence EPA has cited (and 
discussed below) could even be used to suggest that small ozone exposures improve asthma 
conditions. And, as discussed below, ozone alone is not well associated with asthma. 

EPA controls PMis through a NAAQS. If EPA believes it necessary to further reduce 
PM 2 , 5 , it should do so through revision of the PMr.s NAAQS. But, EPA had the opportunity to 
further reduce the PM 2,5 standard and did not. In part, this is because PM2,5 has a threshold of 
effect. EPA’s use of the ozone rule to address PM2.5 if inappropriate. EPA cannot consider 
additional reductions in PMa.s as co-benefits as EPA has already determined that the residual PM2,5 
concentrations in the ambient air, after implementation of the PM 2.5 NAAQS, do not constitute a 
significant threat to human health and the environment. If EPA did believe tliese exposures 
constituted as significant threat to human health, EPA should have promulgated a significantly 
lower PMa.s NAAQS. Because EPA had the opportunity to do so, but chose not to do so, EPA is 
not now able to claim additional threat that should be avoided as it does in the ozone proposa. 


11. The Ozone Regulatory Alternatives’ Benefits are Negative and will cause more 
death that they would prevent. 

Reductions in premature deaths attributed to coincidental reductions in ozone and fine 
particulate (PMi.s) pollution account for more than 98% of the estimated health benefits of the 
proposed rule. ' The bases for these estimates are fatally in error. A proper analysis shows the 
regulatory alternatives cause more premature death than they prevent. 


See, RIA ES-22. 
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A. Benefits are Over-Estimated 

EPA claims that PM2,5 pollution currently kills thousands of Americans annually, deaths 
that would be avoided by the proposed rule, but these estimates are based on cherry-picked 
studies and extrapolation of health effects below the lowest PM 2.5 concentrations associated with 
mortality in epidemiological studies.^ Such claims also conflict with toxicological studies,’ which 
indicate that current PM 2.5 concentrations in U.S. cities are too low to cause significant disease or 
death.’ 


The rule’s purported health benefits for ozone reduction are even less plausible, since 
asthma prevalence - especially childhood asthma rates — increased since 1980’ while, according 
to EPA, ozone concentrations declined by 25%.® The link between asthma and ozone is simply 
not credible based on this single fact, a fact EPA does not and cannot dispute and has never been 
able to explain away. 

B. EPA Fails to Count Premature Deaths the Rule will CAUSE 

EPA’s analysis callously ignores the health-wealth relationship of the proposed ozone 
regulatory alternatives. EPA helped lead research into the relationship between health and 
disposable income, commissioned studies on how to apply this knowledge and like other agencies 
has used this analytical method routinely. That it has not done so in this rule is a fatal flaw of its 
analysis of the health consequences of the regulatory alternatives. Failure to examine this aspect 
of the health effects of this rule constitutes arbitrary and capricious behavior that requires EPA to 
conduct the analysis and reoffer the rule for public comment, or more appropriately, withdraw the 
regulatory proposal. 

Amongst the 121.1 million families in the United States (under-counting families that are 
not legally in residence), over nine million (9,200,000) families have pretax annual incomes of 
less than $10,000, averaging about $5,000 a year.’ These families are typically minorities or the 


^ See Attachment C, Goodman, J. “EPA’s Assessment of Health Benefits Associated with PMs.s Reductions for the 
Final Mercury and Air Toxics Standards’’ available at 

flle:///D:/l%20E&E%20Leg3l, I I I dS-o20Proiccl/l 1 1 dS-i.20commcnts/HI-IRO-l 1 2-IF03-WStale-JGoc)dmaii- 
20l20208.Ddf . 

’ See Attachment D, Schwartz, J. “Where the Bodies are Buried”, available at http:/,'iohnlocke.org/site- 
docs/research'schwartz-tva.pdr . 

See Attachment E, Green, L.C. & Armstrong, S.R. “Particulate matter in ambient air and mortality: toxicologic 
perspectives" Regul Toxicol Pharmacol. 2003 Dec;38(3):326-35, abstract available at 
http://'vv\v\v.ncbi-nlm.nili.uov/pLtbmed/ 14623483 . 

^ See Attachment F, Akinbami, L.J., et a!, “.Asthma Prevalence, Health Care Use, and Mortality: United States, 
2005-2009" National Health Statistics Reports No. 32, available at hUp:--Vw\vvv.cdc.gov/nchs/data/nhsr/’nhsr032.pdf . 

^ See Attachment G, EPA, “National Trends in Ozone Levels” available at httD://w\v\v.epa.trovyaiitrends/'ozQne.htmi . 

’ U.S. Census Bureau 20 1 2 data. 
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elderly on fixed income. To ignore the consequences of the rule on these families is tantamount 
to complete failure to examine the environmental equity of the rule. Based on the analysis below 
and the likelihood that premature deaths will arise within these subpopulations, the rule is both 
racist and ageist. As discussed below, the 60 ppb rule would consume 60 percent of that average 
income, a massive amount that these families cannot avoid. The health consequences of losing 
that amount of disposable income is significant. 

The implications of cost increases on the poor are well known. The challenges these very 
poor families face is legend. * 

■ 28 percent did not make their full mortgage or rent payment. 

■ 4 percent were evicted from their home or apartment. 

■ 4 percent had a foreclosure on their mortgage. 

• 1 1 percent moved in with friends or family. 

• 3 percent moved into a shelter or were homeless. 

They faced other significant financial problems as well. 

• 1 5 percent got a payday loan in the past five years. 

■ 3 percent were forced into bankruptcy in the past year 

Faced with decreased disposable income, low income persons go without food, medical care and 
prescription drugs. They become sick more often than those who can absorb the increases in 
energy bills.’ 

• 32 percent went without food for at least one day. 

• 42 percent went without medical or dental care. 

■ 38 percent did not fill a prescription or took less than the full dose of a prescribed 
medication. 

• 24 percent had someone in the home become sick 

And, of those that become sick, some die prematurely simply because they no longer had the 
disposable income to pay for health care. This is the health-wealth relationship at its core. 

EPA has examined this “health-wealth” relationship. Lutter and Morrall explain that 

[r]eguIations to promote health and safety that are exceptionally costly relative to the 
expected health benefits may actually worsen health and safety, since compliance reduces 
other spending, including private spending on health and safety. Past studies relating 
income and mortality give estimates of the income loss that induces one death— a value that 


^ NEADA 2008 NEAS, iittp:,'7neada.oraATO-content/un]oads''2Q13/Q5'^2008-NE,4-Suivev-Executjve - Siimm arv.pdf. 
’Id. 
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we call willingness-to-spend (WTS)— to be around $8,5 million ($US 2006). 

The U.S, Environmental Protection Agency has applied this principle to economic analyses, 
stating: “people's wealth and health status, as measured by mortality, morbidity, and other metrics, 
are positively correlated. Hence, those who bear a resulatioti 's compliance costs 
may also suffer a decline in their health status, and if the costs are larse 
enoush, these increased risks misht be ereater than the direct risk- 
reduction benefits of the resulation. ^"'' This, of course, is exactly what the NEADA 
2008 Survey found and which the analysis herein documents as well. 

EPA failed to estimate the number of premature deaths associated with the loss of 
disposable income due to its proposal. EPA should have updated and used the U.S. Office of 
Management and Budget (OM8) federal estimate of one premature death for every $85.5 million 


Lutter, R. and Morrall, J.F,, “Health-Health Analysis: A New Way to Evaluate Health and 
Safety Regulation”, Journal of Risk and Uncertainty Vol. 8-1 pp. 43-66 (1994). There is an 
extensive academic literature regarding the effect of loss of wealth on health. See, e.g., Ralph L. 
Keeney, "Mortality Risks Induced by Economic Expenditures", Risk Analysis 10(1), 147-159 
(1990); Krister Hjalte et al. (2003). “Health-health analysis — an alternative method for 
economic appraisal of health policy and safety regulation: Some empirical Swedish estimates,” 
Accident Analysis & Prevention 35(1), 37-46; W. Kip Viscusi "Risk-Risk Analysis," Journal of 
Risk and Uncertainty 8(1), 5-17 (1994); Viscusi and Richard .1. Zeckhauser, "The Fatality and 
Injury Costs of Expenditures", Journal of Risk and Uncertainty 8(1), 19-41 (1994); U.S.EPA, 
Economic Analysis and Innovations Division, “On the relevance of risk-risk analysis to policy 
evaluation,” August 16, 1995, 

liltp://vosemile.epa.aov/ee/eDa/eenn.nsf/vvvAN/EE-03 1 1 - 1 .pdf/Sfi le/EE-03 1 1 - 1 .ndf (accessed 
January 23, 2011); Arnold, F.S. (1995), Economic Analysis of Environmental Policy and 
Regulation, (John Wiley and Sons, Inc.: New York); Chapman, K.S., and G. Harihan (1994) 
"Controlling for Causality in the Link from Income to Mortality", Journal of Risk and 
Uncertainty, 8(1), 85-93; Graham, J., B. Hung-Chang, and J.S. Evans (1992) "Poorer Is Riskier", 
Risk Analysis, 12(3), 333-337; Keeney, R.L. (1994) "Mortality Risks Induced by the Costs of 
Regulations", Journal of Risk and Uncertainty, 8( I ), 95-1 1 0; Lave, L.B. (1981). The Strategy of 
Social Regulation: Decision Frameworks for Policy, (The Brookings Institution: Washington, 
DC); Peltzman, S. (1975) "The Effects of Automobile Safety Regulation", Journal of Political 
Economy, 83(4), 677-725; Portney, P.R., and R.N. Stavins (1994) "Regulatory Review of 
Environmental Policy: The Potential Role for Health-Health Analysis", Journal of Risk and 
Uncertainty, 8(1), 1 1 1-122; Smith, V.K., D.E. Epp. and K.A. Schwabe (1994) "Cross-Country 
Analyses Don't Estimate Health-Health Responses", Journal of Risk and Uncertainty, 8(1), 67- 
84; Wildavsky, A. (1980). "Richer is Safer", The Public Interest, 60, 23-39, 

” U.S.EPA, Economic Analysis and Innovations Division, “On the relevance of risk-risk 
analysis to policy evaluation,” August 16, 1995, 

http://voseinite.epa.gov7ee/epa/eenn.nsf/vw.AN.:'EE-031 1-1. pdtySfi le/EE-03 1 1-1 .pdf (accessed 
January 23, 2011). 




314 


($US 2006) in reduction of disposable income.'^ In addition to OMB, the EPA, the Food and Drug 
Administration (FDA), and the Occupational Safety and Health Administration (OSHA) use this 
methodology to understand the degree to which their regulations induce premature death amongst 
those who bear the costs of federal mandates.'^ 

The reduction in premature fatalities that EPA claims the rule will produce accounts for 
over 98% of total monetized benefits in EPA’s benefits analysis. Asthma exacerbations accounts 
for «1% of the total. As discussed below, EPA did not balance this benefit with the negative 
benefit of premature deaths caused by loss of disposable income resulting from implementation of 
the rule. Table 1 summarizes the net premature deaths caused by the three regulatory alternatives. 


Table 1 

Premature Deaths Avoided and Caused by the Regulatory Alternatives 
For the period through 2025 (Total U.S.)t 



60 ppb 

65 ppb 

70 ppb 

Premature Death Avoided 

10,000 (3300 to 18,000) 

5.000 (1,800 to 12,000) 

1,800(1,100 to 4,100) 

Premature Death Caused 




EPA Estimate 

46,000 

18,000 

4600 

NERA Estimate 

310,000 

120,000* 

31,000* 





Ave. Net Premature Deaths 

178,000 

64,000 

17,800 

Caused bv the Rule 

(36,000 to 300,000) 

(13,000 to 115,000) 

(2,400tt to 29,200) 


tCalifomia premature deaths avoided are prorated to 2025. 

* Based on the ratio of EPA to NERA estimates for 60 ppb. 

tt This net prevention of premature death is an extreme value as it is based only on EPA’s estimated direct 
costs. Use of an integrated macroeconomic model to project related losses in disposable income would likely 
raise this number significantly. Each of the EPA estimates reflect this gross underestimation. 


NERA Economic Consulting, a film identical in nature to those used by EPA to conduct 
the Agency’s regulatory impact assessment, estimates significantly larger adverse impacts than 
does the Agency for a 0.06 ppm (60 ppb) standard.'^ The NERA-estimated loss in average annual 
household consumption (disposable income), applicable to the 121.1 million U.S. households is 
$2,175 (7% discount rate) for the period through 2025. Reflecting the integrated macroeconomic 
effects of this rule, the reduction in disposable income through 2025 would equal $2.7 Trillion for 


The dollar value of expenditures that induce one premature death was inflated to 2006 dollars 
using the Bureau of Labor Statistics CPI Inflation Calculator. 

See notes 10 & 11, supra and associated text. 

''' EPA Regulatory Impact Analysis Table 5-22, note (b). 

NERA Economic Consulting, “Economic impacts of a 65 ppb National Ambient Air Quality Standard for Ozone” 
available at; httD://vv'ww.nam.ora/Issues/Energv-and-EnvironmenUOzone/Economic-Impacts-of-a-65-ppb-NAAOS- 
for-Qzone-{NERA).pdf . 
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a standard set at 60 ppb. This loss in disposable income will result in 3 1 0,000 premature deaths, 
applying a conservative estimate of one premature death for every $8.5 Million (in $2006) in lost 
disposable income. See Table 1. 

EPA did not apply an integrated macroeconomic analysis within its regulatory analysis, 
did not calculate the cost per household of the regulatory alternatives, and did not calculate the 
premature deaths caused by the loss of disposable income. Rather, it estimated the present value 
(in $2006) of direct costs. Although this would be a gross underestimate of actual lost disposable 
income, Table 1 uses that direct costs as an extreme lower-bound estimator of premature deaths 
costs by the regulatory alternatives. Using that estimator, the 60 ppb alternative would result in 
46,000 premature deaths. Similar extreme lower bound estimates for the other regulatory 
alternatives are also gross underestimates, likely to be roughly 4 to 8 times too low, because the 
direct cost does not capture the multiplier effects within the economy that significantly reduces 
disposable income. 

The number of premature deaths caused by loss of disposable income is well in excess of 
the number of premature deaths EPA claims will be prevented by the rule. A gross assumption tliat 
the same ratio of effects at the 60 ppb level also applies to the 65 and 70 ppb alternatives again 
results in more death caused than death prevented and, on average, by a very wide margin. 

Fonner EPA economic analysts describe a rule with these kinds of disproportionate 
impacts as a '‘rule with blood on its hands.”'* 

EPA’s failure to fully examine the adverse effects on human health associated with the 
proposed rule requires EPA to withdraw the rule and more properly analyze the actual hann its 
proposal will cause. 

III. FEVi Studies, including the Kim and Adams Studies Do Not Support a Reduction in 

the Standard. 

EPA relies changes in FEV i as the basis for concluding that very low ozone levels (<75ppb) 
impose a significant risk to health in children, citing to Kim, et. al, “Lung Function and 
Inflammatory Responses in Healthy Young Adults Exposed to 0.06 ppm Ozone for 6.6 Hours”, 
American Journal of Respiratory and Critical Care Medicine Vol 183, 1215 (2011) and Adams 
“Comparison of Chamber 6.6-h Exposures to 0.04-0.08 PPM Ozone via Square-wave and 
Triangular Profiles on Pulmonary Responses,” Inhalation Toxicology, Vol. 18, No. 2 , pp 127-136 
(2006). Reliance on these studies is inappropriate. 

EPA conflates a statistically significant difference between exposed and unexpo.sed subject 
with a significant increase in risk. While Kim and Adams saw very small, if statistically 
significant, differences between the two test samples (a mere 1.7% and 2.8%, respectively), the 
magnitude of the actual decrement in FEV i values is too small to be meaningful. EPA has ignored 
the fact that FEVi is variable both within groups and in individuals. Only changes greater than 


Personal communication with Dr. David W. Schnare, fonner Chief of the Economic, Legislative and Policy 
Analysis Branch of the Office of Groundwater and Drinking Water. 
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5% are considered significant changes in health status. See, e.g., Pellegrino, et al, “Interpretative 
strategies for lung function tests,” Eur. Respir. J. Vol. 26, pp. 948-68 (2005). 

In Kim, only 6 of 59 subjects had a greater than 5% reduction in FEV i and of these, three 
had a reduction of greater than 1 0%, one of which was -17%. Additionally, one subject had a 1 5% 
increase in FEV|. 'fhese five subjects are clear outliers and should have been rejected. Had they 
been rejected, the differences found would not be statistically significant. In nearly 90% of the 
subjects, the suggested effects of ozone were within normal variation and cannot be characterized 
as adverse. Indeed, 17 of the 59 subjects (29%) had positive FEVi values. Using the presumption 
of effect applied by Kim, these 17 subjects “benefited” from the ozone exposures. Using a 
Wilcoxon Sign Rank test and all the data, the effect of the 0.06 ppm (60 ppb) ozone exposures is 
not statistically significant and EPA can put no reliance on the Kim paper using standard scientific 
principles and under EPA’s own data quality act guidances. 

The Balmes study further demonstrates that FEVI is not correlated with measures of 
inflammation and thus a presumption of adverse health effect from ozone, on the basis of a 
decrement in FEVI, is inappropriate. See, J R Balmes, L L Chen, C Scannell, I Tager, D 
Christian, P Q Heame, T Kelly, and R M Aris "Ozone-induced decrements in FEVI and FVC do 
not correlate with measures of inflammation." American Journal of Respiratory and Critical Care 
Medicine, Vol. 153, No. 3 (1996), pp. 904-9. 


IV. Ozone, alone, does not cause Asthma. 

Kim must be weighed against other studies of children and when done is found to be an 
outlier, probably because the data it used contained outliers. For example, “Despite occasional 
high levels of central-site O 3 ( 8 -hr maximum 03 90th percentile, 83.9 ppb), 0.i was not associated 
with percent predicted FEVi.” Delfino, et. al, “FEVi in asthmatic children and airborne PM,” 
Environmental Health Perspective Vol. 1 1 2 ( 8 ), (2004). 

In fact, asthma severity is not associated with FEVi and “FEVi % predicted did not differ 
by level of asthma severity.” Bacharier, et.al, “Classifying Asthma Severity in Children, mismatch 
between symptoms, medication use, and lung function,” Am J Respir Crit Care Med Vol 170. pp 
426-432 (2004), 

A one hour exposure to 1 20 ppb ozone does not cause any significant respiratory effects in 
healthy or asthmatic adolescents. See, Koenig, et al, “Acute effects of 0.12 ppm ozone or 0.12 
ppm nitrogen dioxide on pulmonary function in healthy and asthmatic adolescents,” Am. Rev. 
Respir. Dis. Vol. 132(3):648-5I (1985). Other studies have found similar results. See, Holz, et 
al, “Ozone-induced Airway Inflammatory Changes Differ between Individuals and Are 
Reproducible,” American Journal of Respiratory and Critical Care Medicine, Vol. 159, No. 3, pp. 
776-784 (1999) and Chen, et al, “Effect of ozone exposure on airway responses to inhaled allergen 
in asthmatic subjects,” Chest. Vol. 125(6):2328-35 (2004). 


There is mixed evidence that high ozone days increase the number of hospitalizations for 
asthma, and several multi-city studies show no relationship: Schildcrout et al, “Ambient Air 
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Pollution and Asthma Exacerbations in Children; An Eight-City Analysis,” Am. J. 
Epidemiol. 164 (6): 505-5 1 7 (2006); and. O’Connor et al, “Acute respiratory health effects of air 
pollution on children with asthma in US inner cities” Journal of Allergy and Clinical Immunology 
, Volume 121 , Issue 5 , 1 133 - 1 139 (2008). 

Over the last ten years, the incidence of asthma has increased whereas, and according to 
EPA itself, the ambient concentrations of ozone have decreased.'* If asthma incidence was 
associated with ozone concentrations, then the incidence should be going down, not up. 

Altogether, there is very little evidence that people with asthma are more sensitive to ozone. 
However, there are many other known triggers for asthma, including cold dry air, allergens, 
tobacco smoke, dust mites and mold. The Centers for Disease Control have information about 
these triggers: http :/Avww.cdc.gov/asthma, ''triagers.html . All but cold dry air are controlled under 
the NAAQS for PM 2 . 5 . Thus, even if ozone exacerbates effects from PM 2,5, the way to control 
any asthma hazards is through control of PM 2 . 5 , especially in light of EPA’s arguments that PM2,5 
is lethal at any dose. 

Finally, clinical studies using direct exposure to ozone and epidemiological studies that 
assume ozone exposures equal to those measured at monitors do not replicate actual human 
exposures. Several national studies have shown that actual personal exposure is much lower than 
the concentrations of ozone that the EPA is considering for a new, lower standard (Meng et al 
2012). This is also true for outdoor workers. For example, a study by O’Neill et al 2003 reported 
that outdoor workers in Mexico City experienced average personal ozone exposures that were 60% 
lower than ambient monitor levels. In addition, there is a protective ozone standard already in place 
for outdoor workers in the United States. Thus, the studies like Kim and Adams and the 
epidemiological studies that estimated human exposure from levels measured at monitors over- 
estimate the dose-response relationship and must be discounted. Only tho,se studies using personal 
exposure data have sufficient scientific utility as the basis for EPA regulations and none of those 
studies support a standard less than the current standard (and do not actually support the current 
standard either). In fact, the EPA scientific advisory committee that reviewed the Agency’s ozone 
assessment stated: 

The Ozone Staff Paper should consider the problem of exposure measurement error in 
ozone mortality time-series studies. It is known that personal exposure to ozone is not 
reflected adequately, and sometimes not at all, by ozone concentrations measured at central 
monitoring sites.,.. Therefore, it seems unlikely that the observed associations between 
short-term ozone concentrations and daily mortality are due solely to ozone itself.” 

CASAC ozone review panel - June 5, 2006 

Applying the weight of the evidence approach EPA states is uses, the Agency must 
conclude that asthmatics are not necessarily more sensitive to ozone than non-asthmatics. 


” CDC, “Asthma Facts, CDC’s National Asthma Control Program Grantees” (July 2013), available at: 
httn://www.cd c. aov-'asthma''pdfs/asthma facts program arantees.pdf and included in this comment by reference. 


EPA, National Trends in Ozone Levels (2014). Available at httpi.V'wwvv.epa.gov'ai rt rends /oz one.htm i. 
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V. Ozone concentrations below 75 ppb are not associated with increased Mortality. 

The relationship between long-term ozone exposure and mortality has been investigated in 
at least 12 epidemiology studies. When considering other potential causes of mortality, such as 
other air pollutants, only one of those studies showed a statistically significant (but very small) 
effect of ozone on mortality. 


Table 2 

Studies examining the relationship between long-term ozone exposure and mortality, 
while considering other air pollutants 


Statistically Significant Effect 

NO Statistically Significant Effect 

Jerrett et ai 2009 

Abbey et al 1 999 

httD;/7w\v\v.neim.oriz/doi/fu!l/10.1056.''?sEJM1993i2 

09.3292401 


Lipfert et ai 2000 

httD://informahealthcare. com, 'doi/abs'1 0. 1080/7 1 385 

6640 


Pope el al 2000 

httD://iama.iamanetvvork.coiTi/ai'ticle.asDx?articleid~l 

94704 


Chen et a! 2005 

httD;//w\vvv.ncbi.nlm.nih.gov7{>mc/articies/PMCl 3 14 

912/ 


Jerrett et al 2005 

littD://ioumals.]vvw.com'eDidem/Da»es anicieviewer. 

asD.x?vear=2005&issiie-I lOOO&aiticle'-'OOOOd&tvDe 

^abstract 


Lipfert et al 2006a 

httD.7/informahealihcare.com/doi/abs/l 0.1 080.08958 
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Different cities have different associations between short-term exposure to ozone and 
mortality, and very few of those associations are positive. This has been shown by many studies 
(Smith et al 2009, Bell et al 2004, Bell et al 2005, Zanobetti & Schwartz 2008). Of those cities that 
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do show an association with mortality, there is no correlation between a positive association of 
ozone with mortality, and the ambient concentrations of ozone in that city: 

Cities with Ozone-Mortality Association 
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Figure 1. Graph comparing the proportion of studies that have shown a positive association 
between ozone and mortality for a particular city (number of studies shown in parentheses next to 
the city name), compared to the 2008 ambient concentrations of ozone in those cities. 

Even when a positive association is observed between short-term mortality and ozone 
concentration, that association is very small when considering other factors that affect mortality, 
such as socioeconomic status, temperature, time of year, and even napping: 
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Mortality Comparisort 
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Figure 2: Graph comparing the percent change in mortality caused by different stimuli. The 
reference table for this figure is at the end of this document. 
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Based on the EPA’s analysis, lowering the ozone standard would increase overall mortality 
in certain U.S. cities, including Houston. These numbers were not presented in the main text, but 
could be found in Appendix 7 of the EPA Ozone HREA (see Final HREA, Appendices 7-9). This 
result is not discussed in the executive summary for the EPA Ozone Policy Assessment, although 
it was briefly mentioned on page 3-1 15 of that document, as well as on pages 7-69 - 7-70 of the 
HREA. 


The idea that mortality increases with decreasing ozone doesn’t make logical sense, and 
shows that the EPA models and assumptions are flawed. Consider Table 2, below, an example of 
EPA’s analytical approach as applied to Houston, Texas. 

Table 3 

Number of Premature Mortalities Predicted by EPA to Occur in Houston (2009 simulation 
year, mortality per 100,000 people) 



Presented by EPA in 
Chapter 7 

Based on Full Analysis 
found in Appendix 7 going 
from 2009 ozone levels to 
standard level 

Meeting Current Standard (75 ppb) 
from Present Day Ozone Levels 

Not presented 

47 more deaths 

Going from 75 ppb to 70 ppb 

1 more death 

48 more deaths 

Going from 75 ppb to 65 ppb 

3 fewer deaths 

44 more deaths 

Going from 75 ppb to 60 ppb 

1 2 fewer deaths 

35 more deaths 


Because mortality has little connection to ozone concentration (and doesn’t take into 
account personal exposure), it should not be the basis of a new, lower national standard for ozone. 


CONCLUSION 

For the reasons offered above, EPA should withdraw its proposed rule. 
Respectfully submitted: 


The Energy & Environment Legal Institute 
722 12“’ St. NW, 4“’ Floor 
Washington, D.C. 20005 
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March 17,2015 


Docket ID No. EPA-HQ-OAR-2008-0699 
Environmental Protection Agency 
EPA Docket Center (EPA/DC) 

Mailcode28221T 
1 200 Pennsylvania Ave. NW 
Washington, DC 20460. 

Re: Proposed Rule for National Ambient Air Quality Standards for Ozone 

In December 2014, the Environmental Protection Agency (EPA) proposed new National 
Ambient Air Quality Standards (NAAQS) for ground-level ozone. The EPA proposed to revise 
the primary standard (intended to protect public health) to. a level within the range of 0.065 to 
0.070 parts per million (ppm) and to revise the secondary standard (intended to protect public 
welfare) to within the same range. The secondary standard would be set to provide ozone levels 
that would offer similar protection to a standard, in terms of a 3-year average W 1 26 index value, 
at or below a range of 13-17 ppm-h (EPA, 2014a). 


Secondary Ozone Standard 

The secondary standard is intended to protect ecosystems and ozone-sensitive plants. Currently, 
the secondary ozone standard is equal to the primary standard and is based on short-term (8- 
hour) average concentration measurements. However, scientists have shown that a cumulative 
index of exposure is better correlated with adverse plant growth effects than the 8-hour average 
concentration used to protect against human health effects (Lefohn and Jones, 1986; Lefohn et 
al., 1988; Griinhage and JSger. 1994; Krupa et al., 1994 and 1995; Heath et ah, 2009; and 
others). 

Since the 1 997 ozone NAAQS review, EPA Staff have considered implementing a secondary 
ozone standard having a cumulative form such as the WI26 index. The agency’s most recent 
policy a.ssessment suggested adoption of a WI26 index-based secondary standard with a level in 
the range of 7-15 ppm-hours fora new secondary ozone standard (EPA, 2014b). The proposed 
rule suggests a standard for the 3-year average of the 4* highest 8-hour daily maximum ozone 
concentration at a level of 0.065 to 0.070 ppm to provide a comparable level of protection to a 3- 
year average W 126 index value of 13-17 ppm-h (EPA, 2014a). At the core of this proposal is the 
assumption that the W126 index provides the most biologically relevant indicator of plant 
impacts from ozone uptake, which may not be the case. 

There is significant evidence in the scientific literature indicating that cumulative exposure to 
ozone is likely more important than peak concentrations when assessing impacts on plants but 
that high exposures are important in predicting plant responses (Lefohn and Jones, 1986; Lefohn 
and Runeckles, 1987; Lefohn et al., 1988; Lefohn and Foley, 1992; and others). The W126 
index was developed by Dr. Allen S. Lefohn in 1985 as a sigmoidally weighted, cumulative 
exposure index that gives greater weight to high ozone concentrations (Lefohn and Runeckles, 
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1987; Lefohn et al., 1988). The W126 index form of the secondary standard is determined by 
multiplying a sigmoidal weighting value (Wi) at a specific one-hour average concentration (C,, 
ppm) by the one-hour average concentration and then summing over all concentrations. The 
sigmoidal weighting function takes the form: 


W- = 


1 


( 1 ) 


where “M” and “A” are empirical constants of 4403 and 126 ppm’’, respectively. The indicator 
is then calculated as: 


W126 Index 


( 2 ) 


EPA Staff decided it is appropriate to cumulate daily exposures for the 1 2-hour period from 
8:00am to 8:00pm during the three-month period with the greatest index values (USEPA, 
2014b). 


The values of “M” and “A” were subjectively determined to provide significant weighting to 
hourly values above 0.040 ppm (i.e., values near background levels) and to provide high 
weighting to hourly concentration values above 0.10 ppm (ASL & Associates , 2010). W126 
values were compared to results for soybean and winter wheat yields from chamber studies 
conducted as part of the National Crop Loss Assessment Network (NCLAN), which provided 
much of the support for its use (Lefohn et al., 1988). At the time of its publication, Lefohn et al. 
(1988) stated support for the arbitrary coefficients of the WI26 index were based on a small 
subset of data and for which it was uncertain whether the data were representative of other crops 
or vegetative species. Furthennore, in analyzing the NCLAN data, all differences in yield were 
considered to result from differences in ozone exposure. Agronomicaily important covariates 
such as differences in precipitation and temperature were not considered (Lefohn et al., 1988). 

The most recent policy assessment places great emphasis on ozone effects to tree species, for 
which the W126 index was not developed. In fact, based on three years of physiological 
measurements on ponderosa pine, Panek (2004) documented that stomatal conductance of ozone 
was strongly correlated with leaf water potential (R* = 0.82) which closely followed the 
dynamics of stomatal conductance. Peak ozone uptake occurred in early summer and did not 
correspond to periods of peak ozone concentration. Panek (2004) therefore concluded that 
cumulative metrics based on ozone concentrations, including the W126 index, were not 
appropriate for plants in the studied region. 

The results of Panek (2004) indicate important differences in plant exposure to ozone and plant 
uptake of ozone. Ozone effects on plants are initiated in leaves when the gas enters through the 
stomates and disrupts cellular processes, resulting in suppression of growth and yield of many 
crops. Non-stomatal ozone deposition may be large, but its phytotoxic effects are likely small, 
although effects on epicuticular wax and subsequent interactions between leaves and the 
atmosphere are unknown. Ozone impairs growth primarily by inhibiting net photosynthesis and 
perhaps translocation processes, which limit availability of photosynthate needed for biomass 
production. Ozone results in lower carbon fixation due to inhibition of ribulose bisphosphate 
carboxylase (Rubisco) activity in the chloroplasts of leaves with the result that: 
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• Allocation of carbon and energy resources to detoxification and repair processes in 
ozone-stressed plants likely detracts from growth as well. 

• With less carbon available, plants produce fewer branches, leaves, roots, flowers and 
fruit. 

• Ozone exposure also accelerates plant senescence, reduces leaf longevity, decreases 
water use efficiency, and inhibits pollen tube growth (Knighton, 2006). 

There is often an out-of-phase relationship between plant conductance and ozone concentration 
such that plant exposure and plant uptake of ozone are not equivalent (figure 1 ; Heath et al., 
2009). Furthennore, temporal ozone concentration profiles can vary significantly between 
locations strongly affected by urban centers and more remote sites (Lefohne and Jones, 1986; 
Lefohne and Lucier, 1991). The W126 index gives increased weight to high ozone 
concentrations, but it does not consider stomatal conductance nor plant defenses and their 
respective diel patterns, which will also influence plant responses to ozone exposure (Massman 
et al, 2000). 



0 2 4 6 8 to 12 14 16 18 20 22 24 

Time of day. hour 

Figure 1. Conceptual temporal relationship among ozone stomatal conductance, ozone concentration, and 
apoplastic ascorbate (I.e., surrogate for plant defense against ozone). The curves illustrate the phasing 
relationship among the three processes (Heath et al,, 2009). 

Additional biologically-relevant factors for plants that are not addressed by a W126 index-based 
standard include: 

• Consideration of the period of time between high ozone exposures, which affects a 
plant’s ability to repair damage from ozone exposure (Mancicni, 1983; Lefohn and 
Runeckles, 1987), an. 

• Consideration of night-time exposure when plant defenses may be at their lowest, which 
even Dr, Lefohne acknowledges may be important (Winner et al., 1989; Lefohne and 
Foley, 1992; Matysek et al., 1995; Lee and Hogsett, 1999; Musselman and Minnick, 
2000; Grulke and Retzlaff, 2001). 
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In the 2014 policy assessment, EPA Staff assert that the W126 is the “more biologically relevant 
cumulative, seasonal form” of a long-term exposure index, but the W 1 26 index was compared 
only to threshold metrics such as the SUM06 metric, ignoring other possible metrics such as 1 - 
hour maximum concentrations, AOT40, NlOO, flux methods, or even the EPA primary standard 
with modified averaging time and co-factors (EPA, 2014b). In fact, based on a five-year study at 
the Aspen FACE facility using aspen and birch trees, a plant growth model of mean basal area 
was well predicted (adjusted from 61.5 to 94.6%; p < 0.0005) by the 4**' highest daily 
maximum 8-hour O3 concentration along with six other meteorological and agronomic predictors 
(i.e., wind speed, precipitation, growing-degree days, relative humidity, soil moisture, and solar 
radiation) (Percy et al., 2009). Reducing the regression to a more usable form, mean basal area 
can be predicted using 4"’ highest daily maximum 8-hour concentration (the primary standard 
form), wind speed and growing degree days (adjusted from 68 to 89%; p < 0.0005), and the 
regression model makes biological sense, unlike the W 1 26 index, which is purely a statistical 
regression with no basis in plant physiology (Percy et al., 2007). 

Unlike the W1 26 index, a standard based on the 4“' highest daily maximum 8-hour average 
ozone concentration has a high degree of statistical significance and goodness of fit while also 
having greater biological association with the economically and ecologically relevant endpoint of 
plant growth. Furthemiore, unlike the W126 index, for which there has been no empirical 
response evidenced demonstrating a biological association outside of chambered studies', a 
standard incorporating daily maximum 8-hour average concentrations, wind speed, and growing 
degree days has been shown to have significant biological association with two species (and five 
genotypes) of trees over five years, under free-air conditions characterized by large inter-annual 
climate variation, stand dynamics, and pest activity (Percy et al., 2007, 2009). 

The W126 index gives greatest weight to the highest concentrations of ozone (i.e., predicts 
greatest impacts from highest ambient concentrations), but there is a significant body of 
scientific literature (all of which was unaddressed by EPA staff in the policy assessment) 
supporting the position that moderate levels of exposure may be more important at predicting 
plant response than peak values. 

EPA Staff have proposed using the W126 index and accumulating daily exposures for the 12- 
hour period from 8:00am to 8:00pm during the three-month period with the greatest index 
values. Flowever, this approach is decoupled from known plant physiological responses in 
which plant stomata will close during the hottest parts of the day to minimize moisture loss, 
effectively limiting gaseous exchange between plants and the atmosphere. During the peak 
ozone season, plants will often experience exposure during off-peak concentration hours. In 
experiments on permanent grasslands, Griinhage and Jager (1994) found that, “atmospheric 
conditions that facilitate the daily occurrences of peak (highest) O3 concentrations in general do 
not coincide with the conditions that promote plant uptake.” The authors showed that ozone 
concentrations between 46 and 85 ppb had a greater phytotoxic potential and were more 
important at predicting plant response to ozone than concentrations above 85 ppb. 


' Grunhage and Jager (1994) found that dose-response relationships established using chamber experiments 
overestimate negative impacts of ozone exposure relative to open-air experiments that better mimic ambient 
conditions. 
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Krupa et al. (1993) found that moderate ozone concentrations were more injurious to ozone- 
sensitive tobacco plants than peak concentrations. In other studies, Krupa et al. (1994 and 1 995) 
found that hourly concentrations of ozone between 50 and 87 ppb were the best predictor of 
adverse plant responses while concentrations above 100 ppm were particularly poor predictors of 
crop yield reductions. This led the authors to the conclusion that cumulative frequencies of 
occurrences of intermediate hourly ozone concentrations were much better predictors of negative 
crop biomass responses than the statistically forced W126 index, Krupa et al. (1998) reported 
that “. . .daily peak (highest) hourly O3 values not as important as moderate to higher 
concentrations in eliciting negative crop biomass responses.” 

Using data from both US and German air quality monitoring sites, Griinhage et al. (1 997) found 
that 37-54% of the total daily ozone uptake by plants occurred before noon, when ozone 
concentrations were low to moderate rather than later in the afternoon when ozone 
concentrations peaked. The autliors showed that, for sites with distinctive diurnal patterns of 
ozone concentrations, the W126 index (as well as the AOT40 and SU1V106 indices) did not 
adequately address ozone-induced adverse plant responses during hours when plants are 
sensitive to ozone uptake. 

As can be seen in Pinto et al. (2007), highest rates of ozone conductance often coincide with the 
lowest O3 concentrations, particularly in rural locations where a protective secondary standard 
would be most desirable for protecting ozone-sensitive species. As pointed out by Manning 
(2003), “Ground proofing [of ozone uptake metrics] must be done to verify and validate plant 
injury predictions. If this is not done, then the standards have no biological significance and are 
only exercises in air quality assessment.” 

The position that cumulative moderate ozone concentrations may be more important than peak 
ozone concentrations makes sense when considering that maximum stomatal conductance is 
more likely to occur during periods of moderate ozone concentration rather than maximum 
ozone concentrations, which often occur at times when stomata are closed. Furthermore, 
Runeckles (1992) found that sufficiently high ozone concentrations within the plant canopy may 
induce stomatal closure, which would further reduce the effective dose of ozone. However, this 
position was not explored by EPA staff in the policy assessment leading to the proposed rule. 
Given the substantial debate within the scientific community regarding whether it is peak 
concentrations (characterized effectively by the W126 index) or moderate concentrations (poorly 
represented by the W126 index) that most affect plant responses, it is inappropriate to set a new 
NAAQS aimed at protecting plant s against adverse effects from ozone without substantively 
addressing this issue. At this time, there is insufficient justification to set a secondary NAAQS 
for ozone based on a W 126 index (or a 4* highest concentration expected to be as protective as a 
given level of the W126 index) when it is highly likely, based on plant physiology and a 
substantial body of scientific literature, that it is, in fact, cumulative exposure to intermediate 
concentrations of ozone rather than peak exposures that most affect plant growth. 

RECOMMENDATION: The USDA Agricultural Air Quality Task Force (AAQTF) 
recommends that EPA work with USDA Staff to identify a secondary ozone standard form 
that is more biologically-relevant than the W126 index and to consider the full suite of 
ozone effects research on crops and forest systems that may affect the level of a proposed 
standard before revising the secondary ozone NAAQS. 
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Ozone Standards and Fire 

EPA has also proposed to tighten the 8-hour primary ozone standard to within the range of 0.065 
to 0,70 ppm and to extend the ozone monitoring season in some areas. Such changes could have 
deleterious impacts on the ability of the US Forest Service and other public land management 
agencies as well as private land owners to use prescribed fire to manage fire-dependent 
ecosystems, including forests, range, and certain cropping systems. Prescribed fire is an 
essential tool for managing fuel loads to prevent wildfires from becoming unmanageable, and 
they are essential to promote healthy ecosystems, particularly in areas with ecosystems that are 
naturally fire-dependent. 

There is no doubt that fire, whether prescribed or accidental, produces high ozone and PM 2 5 
concentrations. However, carefully managed prescribed fire can prevent greater exposures to 
these pollutants and protect communities against loss of life and property by preventing or 
controlling the size and intensity of wildfires. The AAQTF Air Quality Standards Committee is 
concerned that tightening the primary standard for ozone and simultaneously increasing the 
duration of ozone monitoring seasons will hamstring the ability of land managers to use this vital 
tool to protect public health and welfare through prudent ecosystem and fuels management. 

In addition to altering the ability land managers to utilize prescribed fire, tightened ozone 
standards will exacerbate the importance of ozone contributions from wildfires to concentrations 
measured at ambient monitoring locations. Impacts from wildfire, which are considered to be 
part of natural, background sources, can easily send ozone concentrations over NA AQS levels, 
requiring state and local regulatory agencies to submit exceptional event applications in which 
they must demonstrate that a given ozone exceedance was the result of wildfires and not local, 
anthropogenic sources. Tightening the primary ozone standard will increase the frequency with 
which such applications will be made under EPA’s Exceptional Events Rule (EER). 

While the EER has been in place since 2007, it has been inconsistently applied by the various 
regions, leading to the need for guidance from EPA regarding what must be included in an EER 
application. The sole example of an exceptional event cited by EPA in the agency’s policy 
assessment relied on regression modeling, back trajectories, and satellite imagery, all of which 
are expensive and challenging. It is estimated that each application under the EER costs state or 
local air pollution regulatory agencies on the order of $500,000. Furthermore, based on 
information provided by EPA, only one example of an EER application for ozone from a wildfire 
and three from prescribed fires (from Kansas and South Carolina) have been approved by the 
agency since 2007. 

RECOMMENDATION: The AAQTF Air Quality Standards Committee recommends that 
that EPA consider the impacts of the proposed ozone standard on the use of prescribed fire 
and the potential impact on affected communities if fire-dependent ecosystems are not able 
to be managed with this essential tool. Furthermore, the Committee recommends EPA 
estimate the number of Exceptional Event applications it expects to receive relating to 
prescribed fire and wildfire and develop a process to ensure timely processing of these 
applications using a fair and equitable process throughout the country. 
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Setting Levels for the Primary and Secondary Standards 

Standard levels should consider not only the health and welfare effects of ambient concentrations 
but also the portion of measured concentrations originating from background conditions, 
international transport, and stratospheric ozone (i.e., “policy-relevant background” or “PRB”). 

There is confusion among EPA staff and CASAC as to the relevance of the PRB and how it is to 
be used in the independent scientific process in the setting of new standards. On December 3, 
2009, CASAC member. Dr. Michelle Beil, offered the following to then Administrator Jackson 
about establishing PRB levels: 

“Establishing the policy relevant background (PRB) level... is by no means 
trivial, and the draft Review Plan acknowledges some of these limitations. The 
Plan notes that greater emphasis will be placed on understanding the 
contribution of different components that contribute to PRB... . However, given 
the complexities of establishing a PRB and the wide range of approaches 
available, it would he helpful to have more information on how the PRB will he 
determined and how .sensitivity analyses might be conducted. ” 

During the May 19-20, 2011 Clean Air Scientific Advisory Committee (CASAC) meeting, EPA 
stated that, based on the use of GEOS-Chem Model, the agency had determined background 
ozone concentrations to be in the range of 1 5-35 ppb. A number of researchers contend that 
frequent occurrences of ozone greater than or equal to 50 ppb occur at both high- and low- 
elevation monitoring sites across the United States due to transport from the stratosphere to the 
lower troposphere, thereby increasing the background levels of ozone. These ozone 
concentrations appear to be related to stratospheric transport occurring during the springtime and 
sometimes in the summertime. Also missing in EPA’s equation is the impact of the long-range 
transport of Eurasian biomass burning and wildfires in the US and the ability to affect 
background ozone concentrations (ASL & Associates, 2010). 

If the actual background level of ozone is higher than EPA estimates with the GEOS-Chem 
model (or another tool used to establi,sh PRB), results may overestimate human health and 
vegetation risks and present inaccurate information to the public and policymakers. The range of 
background concentrations is used in the EPA’s risk as.sessment for both humans and vegetation 
and provides the baseline for assessing the amount of emission reductions required to attain a 
specific ozone level within the standard. 

RECOMMENDATION: The AAQTF recommends that the EPA quantify uncertainties in 
PRB estimates of ozone and the potential impacts of inaccurately estimating the PRB on 
potential non-attainment areas and the cost of implementation for both a proposed 
primary and secondary standard. 
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Conclusions 

The EPA's proposed revisions to the ozone NAAQS have the potential to dramatically impact 
agricultural production and processing operations in the US. The Air Quality Standards 
Committee of the USDA Agricultural Air Quality Task Force believes that the new proposed 
standards; 

• Do not adequately address the biological relevance of the W 1 26 index that undergirds the 
proposed changes to the secondary ozone standard nor adequately address the substantial 
body of scientific literature supporting the idea that cumulative exposures to intemiediate 
levels of ozone may be better correlated to adverse plant growth than peak ozone 
concentrations. 

• Do not adequately consider the potential impacts of revised standards on the use of 
prescribed fire to manage fire-dependent ecosystems, including forest, range, and certain 
cropping systems, or the potential impacts on public health and welfare if fire is no longer 
able to be used to manage fuel loads and maintain healthy ecosystems. 

• Fail to address the uncertainties in PRB levels and the resulting impacts on potential non- 
attainment areas and the cost of implementation for both a proposed primary and 
secondary standard. 

From these deficiencies, the Air Quality Standards Committee recommends the following 
courses of action for EPA: 

• Work with USDA Staff to identify a secondary ozone standard form that is biologically- 
relevant rather than the statistically forced W 1 26 index and to consider the full suite of 
ozone effects research on crops and forest systems that may affect the level of a proposed 
standard before revising the secondary ozone NAAQS. 

• Consider the impacts of the proposed ozone standard on the use of prescribed fire and the 
potential impact on affected communities if fire-dependent ecosystems are not able to be 
managed with this essential tool. Furthermore, the Committee recommends EPA 
estimate the number of Exceptional Event applications it expects to receive relating to 
prescribed fire and wildfire and develop a process to ensure timely processing of these 
applications using a fair and equitable process throughout the country. 

• Quantify uncertainties in PRB estimates and the potential impacts of inaccurately 
estimating the PRB on potential non-attainment areas and the cost of implementation for 
both a proposed primary and secondary standard. 
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April 23, 2015 


Chairman Bridenstine 
Environment Subcommittee 

U.S. House of Representatives Science, Space, and Technology Committee 
2319 Rayburn Office Building 
Washington, DC 20515 


Dear Chairman Bridenstine, 

The EPA’s recent proposed rule regarding National Ambient Air Quality Standards (NAAQS) 
for ground level ozone (Docket ID No. EPA-HQ-OAR-2008-0699) has prompted concern 
among many in the agriculture community regarding the impacts of potentially tighter ozone 
standards on agricultural production activities and ecosystem conservation as well as the 
proposed form of a secondary standard. As Chair of the Air Quality Standards Committee of the 
Agricultural Air Quality Task Force (a federal advisory committee within USDA), I am familiar 
with the proposed .standard and the scientific review conducted by EPA to support its proposed 
revisions. It is well accepted that cumulative ozone exposure is damaging to plants and that the 
current fonn of the ozone standard (4"' highest 8-hour concentration) is not well suited to protect 
vegetation. As the agency has done in previous reviews of the ozone standard, EPA has again 
proposed a secondary standard having the form of the W 126 Index. While this form of the 
standard provides a cumulative measurement of ambient ozone concentrations around a plant, it 
is simply a statistical construct with no basis in the physiological process of ozone uptake that 
leads to plant damage. In both 2010 and 2015, the USDA Agricultural Air Quality Task Force 
submitted public comment to EPA discouraging use of the W126 Index and encouraging 
adoption of a more biologically-relevant form of the standard. (Comments submitted in 2015 are 
enclosed.) While it is possible to select values of the W126 index that can increase protection of 
ozone-sensitive ecosystems, such an approach would fail to address the fundamental drivers of 
such damage and, as such, can be erroneously applied to allow attainment of a standard without 
commensurate protection of the ecosystems the standard is intended to safeguard. 

In addition to issues related to the form of the standard, the Agricultural Air Quality Task Force 
is concerned about the impacts of a tighter ozone standard on the use of prescribed fire. 
Prescribed fire is an essential tool for managing fuel loads to prevent wildfires from becoming 
unmanageable, and they are essential to promote healthy ecosystems, particularly in areas with 
ecosystems that are naturally fire-dependent. There is no doubt that fire, whether prescribed or 
accidental, produces high ozone and PM2.5 concentrations. However, carefully managed 
prescribed fire can prevent greater exposures to these pollutants and protect communities against 
loss of life and property by preventing or controlling the size and intensity of wildfires. The Task 
Force is concerned that tightening the primary standard for ozone and simultaneously increasing 
the duration of ozone monitoring seasons will hamstring the ability of land managers to use this 
vital tool to protect public health and welfare through prudent ecosystem and fuels management. 
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Based on these and other concerns, the Agricultural Air Quality Task Force adopted the 
following resolution on April 22, 2015 at our meeting in Knoxville, Tennessee: 

Due to: 

• Unaddressed uncertainties in potential health and welfare impacts of 
reducing ground level ozone concentrations, 

• Negative economic benefits of a tightened standard for ozone (when these 
benefits are disassociated with reduced PM 2,5 concentrations expected from 
the proposed rule), 

• Failure to fully implement the 2008 ozone standard, and 

• The impacts of a lower standard on the use of prescribed fire in agriculture 
and forestry management. 

It is inappropriate, at this time, to lower the National Ambient Air Quality 
Standards for ground level ozone as proposed by EPA in the Proposed Rule for 
National Ambient Air Quality Standards for Ozone (Docket IF No. EPA-HQ-OAR- 
2008-0699). 


Ambient, ground-level ozone certainly impacts many aspects of agriculture and forestry and 
is a concern to the agricultural community. Since its passage in 1970, the Clean Air Act has 
prompted tremendous reductions in ozone concentrations that have been beneficial to public 
health and welfare. While the benefits of these previous reductions in ozone concentrations 
are clear, the marginal benefits of further tightening standards for ozone concentrations are 
less certain. Therefore, it is critical that: 

1. The basis for any additional regulations of ground level ozone be based on the 
biological drivers of ozone damage (to people or plants) rather than “convenient” 
statistical surrogates such as the W126 Index, and 

2. The impacts of tightened standards on the use of prescribed fire in fire-dependent 
ecosystems are carefully considered. 


Sincerely, 


Wm. Brock Faulkner, Ph.D., PE 



335 


W E S T E R N 


STATES AIR RESOURCES 


C O U N 



W E S T A E 


L 


March 16, 2015 

U.S. Environmental Protection Agency 
EPA Docket Center (EPA/DC) 

Mail Code: 28221 T 
1 200 Pennsylvania Avenue N.W. 

Washington, D.C. 20460 

Attn: Docket ID No. OAR-HQ-OAR-2008-0699 
Dear Sir or Madam: 

The Western States Air Resources (WESTAR) Council, an association of 15 western state 
air quality managers, appreciates the opportunity to comment on the proposed National Ambient 
Air Quality Standard (NAAQS) for ozone. WESTAR recognizes EPA’s statutory responsibility 
to research and propose revisions to the primary and secondary ozone NAAQS to provide 
requisite protection of public health, with an adequate margin of safety, and public welfare. 

Some individual WESTAR member states will provide their comments on the level and form of 
the standard separately. Our comments focus on implementation issues that are of particular 
concern to WESTAR members: background and transported ozone; rural area nonattainment; the 
available policies for addressing nonattainment issues, including exceptional events, rural 
transport areas, and international transport; implementation of the proposed secondary standard; 
and procedures to avoid double-counting of ozone episodes. 

Whatever level EPA chooses for the ozone standard, implementation in the west will 
require a much better understanding of the role of background and transported ozone, and we 
request that EPA provide the resources needed to advance our knowledge in these areas. In 
addition, we call on EPA to improve upon the tools states may use to address areas that violate 
the standard due to sources over which they have little or no control. 

Background levels of ozone in remote locations, including many intermountain national 
parks, are consistently above the NAAQS proposed by EPA. In many of these areas, very little 
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of the ozone can be attributed to emissions from the areas with the violating monitor(s). This 
situation exists because ozone nonattainment planning policies and strategies have historically 
been focused on solving urban ozone exceedances. 

Ozone exceedances in areas like these remote western national parks originate from a 
mix of anthropogenic and non-anthropogenic sources. That source mix, transport of pollutants 
over the complex terrain common in western states, and the role of natural events such as 
wildfires and stratospheric intrusions are just a few examples of scientific issues that are not well 
understood. We agree with the Clean Air Scientific Advisory Committee (CASAC) in its 
recommendation “that EPA facilitate research to better characterize background levels.” We call 
on EPA to work with western states to develop an applied research strategy in addition to 
workable ozone nonattainment implementation approaches. 

Making the right choices about how to improve air quality in ozone nonattainment areas 
will depend on how well we understand the science, and our understanding of the science needs 
to improve. Given the absence of industrial development in numerous areas of the intermountain 
west, nonattainment area controls simply will not work to achieve attainment. Neither will 
interstate contribution reductions be sufficient in many areas to reduce ozone to levels below the 
proposed standard. 

In its proposal, EPA suggests that these background contributions can be addressed by 
existing “regulatory relief’ options, including the exceptional events policy. We believe 
however, that EPA downplays the ongoing significance of background ozone in the west and 
overstates the capability of the tools available to adequately address the regulatory requirements 
imposed on states. The tools available to states to account for non-anthropogenic ozone treated 
as exceptional events are administratively burdensome and fraught with problems of second- 
guessing, often due to a lack of reliable supporting data. We appreciate that EPA recognizes this 
and intends to make improvements to the regulatory requirements to make it work better. 
Nonetheless, a fundamental lack of data on emissions and the challenges of routinely monitoring 
the atmospheric circumstances causing exceptional events, combined with the fact that 
exceptional events identified by EPA do not have a solid scientifically-based definition, will 
continue to plague efforts to account for them. Every hour spent analyzing pollution that cannot 
be controlled to satisfy EPA’s administrative requirements is just that: administrative overhead 
that does nothing to improve air quality. 

Additionally, EPA points to rural transport and international transport provisions of the Clean 
Air Act as means to effectively address domestic anthropogenic ozone within a jurisdiction’s 
authority. In fact, these options will do little to address many of the nonattainment issues 
western states will face under a more stringent ozone standard. We discuss our concerns about 
these implementation options in more detail in the attachment. 

In 2007, WESTAR commented that EPA needed to provide funding to help states 
understand ozone background and transport in the west. At that time, we noted that EPA had 
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provided substantial funding to support ozone analysis in the eastern U.S., and with that 
extraordinary support, was able to help the eastern states develop the ability to understand the 
origin of ozone precursors, ozone formation and the fate of ozone with a level of confidence to 
develop and implement meaningful and effective regulatory programs to improve air quality. 
Once again, we urge EPA to make a similar commitment to the west. Without such assistance, 
western states will continue to have limited tools to accomplish what the Clean Air Act was 
intended to do: improve air quality. 


Sincerely, 



Western States Air Resources Council 
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WESTAR Comments on the Proposed Revision to the National Ambient Air Quality 
Standards for Ozone, Docket No. OAR-HQ-OAR-2008-0699 


COMMENT 1: Background and transport in the west is not well understood 

There are significant uncertainties about the origin, magnitude, frequency, duration, and 
geographic distribution of ozone in the west. Transported background ozone or the precursor 
pollutants that cause ozone may originate in another state, in Mexico, Canada, or Asia. It may be 
transported down from the stratosphere. It may be the product of wildfires. Characterizing 
multiple ‘natural’ events (wildfires, stratospheric intrusions), occurring with varying intensities, 
and sometimes overlapping over space and time will require resources beyond the states’ limited 
means. Implementing a more stringent ozone standard in the west will require a much better 
understanding of the role of background and transported ozone, and we call on EPA to provide 
the resources we will need to advance our knowledge in these areas. 

If EPA adopts a standard in the proposed range of 65 to 70 parts per billion, it is 
inevitable that new non-attainment areas will be designated in the west. Some of these areas will 
also inevitably be designated predominantly as a result of ozone transported from outside the 
non-attainment area boundaries. In a recent assessment' of ozone monitoring data, it was 
estimated that background ozone concentrations - non-anthropogenic background and 
transported anthropogenic ozone combined - ranged from 47 ppb to 68 ppb at six western cities 
during ozone episodes. 

There are also indications that these background and transported levels are increasing. 
Figure 1 is an example of increasing ozone levels in two western national parks. Several 
researchers have suggested that these increases may be due to increases in ozone transported 
from Asia.^’^ A contributing factor may also be increases in wildfire across the west and 
emissions growth in Mexico and Canada. 


'Regional and Local Contributions to Peak Local Ozone Concentrations in Six Western Cities. Sonoma Technologies, 
May, 2006. 

^ Cooper, OR; Parrish, DD; Stohl, A; Trainer, M; Nedelec, P; Thouret, V; Gammas, JP; Oitmans, SJ; Johnson, BJ; 
Tarasick, D; Leblanc, T; Mcdermid, fS; Jaffe, D; Gao, R; Stith, J; Ryerson, T; Aikin, K; Campos, T; Weinheimer, A; 
Avery, MA. (2010). Increasing springtime ozone mixing ratios in the free troposphere over western North America. 
Nature 463: 344-348. 

^ Lin, M., et al. (2012) , Transport of Asian ozone pollution into surface air over the western Unites States in spring, 

J. Geophys. Res., 117, doi;10.1029/2011JD016961. 
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Figure 1: Monitored ozone trends at Canyonlands and Great Basin National Parks 
(Hourly average of all values for April and May) 



EPA identified the highest background levels at high-elevation sites in the western UiS."* 
In its analysis of non-antliropogenic background concentrations, EPA notes that “the highest 
background episodic concentrations are typically associated with stratospheric intrusions or 
wildfires.”’ With regard to stratospheric intrusions, EPA says: “It should be noted that there is 
considerable uncertainty in the magnitude and distribution of this potentially important source of 
tropospheric O3.”'’ And, with regard to ozone from wildfires “estimating contributions from 
wildfires is subject to considerable uncertainty.”^ 

Background and transported ozone is of particular concern in many western states, 
including the states of Idaho, Wyoming, South Dakota, Nevada, Utah, Colorado, Arizona and 
New Mexico. In these states, ‘seasonal mean’ background ozone was reported by EPA to be 


’ Integrated Science Assessment (US EPA 2013, Section 3.4) 

^ Ibid, Appendix 2A, 2A-14. 

Integrated Science Assessment at 3-34. 

’ Ibid, 3-35. 
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between 30 and 35 ppb.* These values represent ‘natural background’ absent anthropogenic 
ozone; in other words, these values do not include ozone generated by human activity in the 
United States or outside its borders. 

However, there is a significant difference when considering ozone on the basis of a 
‘seasonal mean’ as compared to considering ozone on the basis of actual exceedances of the 
standard, which EPA acknowledges is more relevant from a regulatory standpoint. These 
differences can be dramatic, as demonstrated by Zhang, et al. (see Figure 2 ).’’ 

Figure 2: Excerpt from Zhang demonstrating differences comparing 
seasonal averages to peak ozone values. 



Ippbvj 
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^ Figure 2-6 Map of 2007 CMAQ-estimated Seasonal Mean of 8-hour Dally Maximum Ozone from Natural 
Background (ppb) based on Zero-Out Modeling. Regulatory Impact Analysis. Policy Assessment for the Review of 
the Ozone National Ambient Air Quality Standards (USEPA 2014c). 

® Zhang, 1; Jacob, DJ; Downey, NV; Wood, DA; Blewitt, D; Carouge, CC; Van Donkelaar, A; Jones, DBA; Murray, IT; 
Wang, Y. (2011). Improved estimate of the policy-relevant background ozone in the United States using the GEOS- 
Chem global model with 1/2“ x 2/3“ horizontal resolution over North America. Atmos Environ 45: 6769-6776. 
http://dx.doi.Org/10.1016/j.atmosenv.2011.07.054. 
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Table 1 provides another example from recent EPA modeling'" of the importance of 
considering ozone exceedances in the form of design values instead of seasonal averages. The 
table includes both anthropogenic ozone from outside the U.S. and ‘natural background’. It 
shows that sources outside the control of state regulatory authorities cause more than three 
quarters of the ozone at some sites that would violate the low range of the proposed standard. 


Table 1: Modeled percent background and non-US ozone (ppb) at western sites with 
average design values above 65 ppb and total background values above 75 percent. 



l)esii>ii Values 




1 State 

County 

2018 

Average 

(ppb) 

; 2018 

Max 

(ppb) 

Other 

(ppb) 

Biogenic 

(ppb) 

Bmindary 

Conditions 

(ppb) 

Fotai 

Background 

(ppb) 

Background 
% of Avg 
Design 
Value 

; Nevada 

Ciark 

70.0 

' 70.7 

2.0 

2.3 i 

52.8 

■57.1 

82% 

; New Mexico 

Dona Ana 

69.3 

; 70.3 

16.6 

4.9 

34.8 

56.3 

81% 

' Anzona 

Cixhise 

69.2 

70.1 1 

4.2 

. 29 , 

56.4 

63.5 

. . . 92% ' 

Nevada 

Clark 

68.7 

( 68.7 i 

1.8 

2.6 : 

51.3 

55.7 

81% 

i Nevada 

White Pine 

68.6 

70.5 1 

4.9 

1 2.2 i 

52.6 

59 7 

87% 

1 Anzona 

Coconino 

68.4 

1 69.4 

2.5 

2.2 i 

53.0 

57 8 ' 

84% 

: New Mexico ; 

Dona Ana 

68.3 

72.9 

18.8 

! 4.6 1 

34.2 

57:6- 

84% 

: Utah 

Washington 

68.1 

; 69.3 1 

2.5 

1 3.1 i 

48.5 

54.0 

79% 

; Anzona 

La Paz 

67.6 

[ 68.3 ^ 

1.7 

i 2.8 1 

48.2 

52.7 

78% 

i New Mexico ; 

Bernalillo 

66.7 

! 68.5 ' 

2.7 

^ 2.6 i 

49.5 

54.8 

82% 

; Utah : 

Utah ' 

66.4 

69.3 : 

1.1 

1 2.3 ; 

50.5 

53.8 

81% 

i Utah 

Carbon 

66.2 

66.2 ; 

0.8 

' 1.9 1 

50.5 

53.2 

80% 

1 Utah i 

Utah 

65.9 

66.6 ! 

1.1 

2.5 1 

48.8 

52.4 

80% ' 

New Mexico 

Bemahllo 

65.8 

66.7 

5.4 

i 3.9 

41.1 i 

50.4 

77% 

! Utah 1 

San Juan 

65.7 

1 66.0 

M 

i 2.2 [ 52.3 

55.6 

85% 

; Arizona i 

Coconino 

65.1 

65.8 

1.6 

I 1.7 s 

54.8 i 

58.1 

8^/; 1 

i Utah ; 

Duchesne 

65.1 


0.8 

J 

52.9 1 

55.3 

85% 1 

j New Mexico i 

Dona Ana 

65.1 

66.4 ' 

15.6 

! 4.6 1 

32.7 1 

52.9 

81% ; 


Source: Air Quality Modeling Technical Support Document for the 2008 Ozone NAAQS Transport 
Assessment, Office of Air Quality' Planning and Standards, U.S. EPA, January 2015 


Given the remoteness of some western sites and the absence of local sources of 
anthropogenic ozone and precursors, it is largely unknown what portion of ozone measured at 
these sites is from anthropogenic emissions either domestically, from Asia, Mexico, or Canada, 
from biogenic emissions, wildfire, or stratospheric intrusions. While estimates have been made 


Air Quality Modeling Technical Support Document for the 2008 Ozone NAAQS Transport Assessment, Office of 
Air Quality Planning and Standards, U.S. EPA, January, 2015. 
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to apportion the sources of ozone in the west, there is a significant degree of uncertainty in these 
estimates. It is critical that EPA recognize that unique approaches to developing successful 
control strategies will be required in the west. 

In summary, based on the seasonal and episodic nature of background and transported 
ozone in the west and the importance of long-range transport in producing ozone levels in the 
range of the proposed standard, our understanding of the origin, magnitude, frequency, duration, 
and geographic distribution of ozone in the west needs to improve for states to determine 
whether an area is in or out of attainment based on controllable anthropogenic sources and to 
assess the effectiveness of control strategies with confidence. 


COMMENT 2: Nonattainment in rural areas will pose significant challenges. 

EPA's assumptions in its Regulatory Impact Analysis (RIA) about workload for state and 
local air programs are not realistic for many western states. While some western states have been 
addressing state-wide ozone levels for many years, other states will be facing new issues as they 
determine how to reduce ozone levels both inside and outside of their major population centers. 

It will require a tremendous effort to improve the technical information (inventories, models, 
etc,), educate local governments, including rural communities about new requirements, and 
develop control strategies. In addition, it will require a significant effort to determine w'hat 
emission sources are affecting regional background ozone levels and the degree to which 
interstate and international transport and background are contributing to the problem. The eastern 
U.S. has been evaluating these issues for many years through the Ozone Transport Commission 
(OTC), the Ozone Transport Assessment Group (OTAG), and other regional analysis efforts. 

EPA needs to undertake similar efforts for understanding ozone in the west. 

Many of these rural areas within the west that w'ill be grappling with nonattainment for 
the finst time have very few, if any, major sources and have very limited capability to address the 
requirements that are triggered by a nonattainment designation, including general conformity, 
transportation conformity, and control strategy development. Limited resources and the lack of 
local emissions, resulting in limited offsets for these areas, will impede many rural communities 
from effectively managing air quality and successfully attaining the ozone standard through their 
own means. The western region of the U.S. also has extensive federal lands in clo.se proximity 
to many of these rural areas, thus making general conformity an onerous task for not only rural 
communities, but also for state air programs and federal land managers. General conformity is a 
new hurdle for many western rural areas that may never have dealt with this issue on the federal, 
state or local levels. EPA needs to be mindful of the limitations that currently exist and the 
resources that will be needed in developing these sorts of initiatives for the western states. 
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While WESTAR would welcome updates to the approach used by EPA to designate Rural 
Transport Areas to more appropriately address rural communities in the west, rural transport 
areas will still need to meet requirements for marginal ozone areas, including a baseline 
emissions inventory, source emission statements, nonattainment new source review (NSR), and 
transportation and general conformity. As we discuss in Comment 3, this does not provide 
regulatory relief for many rural areas that are slightly above the standard due to pollution 
transported from outside the area. These requirements apply over a 20 year time period for rural 
areas with few or no emissions sources and lightly populated areas. This may foreclose any new 
economic development opportunities for these areas which may already be struggling. A rural 
transport designation would still impose a significant workload and resource constraint on these 
areas. 


COMMENT 3: Improved tools arc needed to address violations caused by uncontrollable 
sources 

The successful implementation of any ozone standard will require EPA to develop a 
better understanding of the unique constraints that affect the western U.S from attaining or 
maintaining the ozone NAAQS. These constraints include natural background, transported 
ozone within rural areas, and international transport. It is essential that EPA take the initiative to 
fully research and address these constraints. Inaction by EPA will result in failure for many areas 
within the western U.S to attain or maintain the ozone NAAQS. The current EPA tools available 
to the western states to address natural background, transported ozone within rural areas, and 
international background do not and cannot effectively address these constraints and, in most 
cases, require states to spend additional resources on efforts that provide little to no improvement 
in air quality or assist in attainment of the ozone NAAQS. In actuality, these tools either saddle 
areas with the burden of a nonattainment designation for emissions that are outside of their 
control or force states to develop costly demonstrations for exceptional events that are not 
exceptional in nature or occuiTence. 

WESTAR understands that EPA is limited by the Clean Air Act as to how violations of 
the NAAQS standards can be addressed, but the following summaries outline the limitations of 
the current tools available to states to address uncontrollable violations of the NAAQS and how 
these tools fail to address the constraints currently facing the western region of the U.S. 
WESTAR urges EPA to develop and implement policies, strategies and planning tools that 
provide the western states with the means to address nonattainment violations of the ozone 
standard in ways that account for and address these constraints. 
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A. Exceptional Events 

i . Resources. 

Under section 3 1 9 of the Clean Air Act, the highest priority of implementing the 
Exceptional Events Rule is to protect public health, regardless of the source of air pollution. 
Although WESTAR supports this guiding principal, past experience shows that a large portion of 
state and local air quality management agencies’ resources have been consumed by investigating, 
analyzing and preparing demonstrations for suspected exceptional events. Due to the intense 
amount of work required to prepare these demonstrations, few resources are left to focus on 
providing public health protections. Furthermore, Congress adopted revisions to section 319 to 
avoid nonattainment designations or continued nonattainment where the associated regulatory 
and planning requirements are not appropriate due to data affected by exceptional events. 

In its proposal, ERA states that “as the levels of alternative prospective standards are 
lowered, background will represent increasingly larger fractions of total 0.r levels” largely 
affecting rural locations in the west (79 FR 75383). Consequently, the use of exceptional event 
demonstrations to exclude data affected by wildfire and stratospheric ozone intrusion will 
increase. Indeed, a study conducted in the late spring and early summer in Clark County, 

Nevada, at an elevation of approximately 9,000 feet (~2.7 km) reports: “The number of 
exceedance days in Clark County during the 43-day LVOS field campaign would have increased 
from 3 to 14 if the NAAQS had been 70 ppb instead of 75 ppb, and from 3 to 25 if the NAAQS 
had been 65 ppb. In other words, exceedances of the NAAQS generated by high background 
concentrations and stratospheric intrusions would have occurred on 60% of the days during 
LVOS, making these events the rule rather than the exception.”" 

In order for states to utilize the provisions of the Exceptional Events Rule in a practical 
fashion, EPA must streamline the onerous process, provide the tools and guidance required to 
prepare demonstrations, and respond to demonstrations in a timely fashion. 

Modeling of exceptional events will likely play a large role in meeting the rule’s technical 
requirement to demonstrate that there would have been no exceedance or violation but for the 
event. Many air quality agencies do not have the expertise to run models for exceptional events, 
nor do they have the staffing levels required to maintain an updated emissions inventory for 
modeling. Most western states would likely need to hire additional staff or contract the work 
out, both difficult processes in a time of con,strained budgets, tight deadlines and increased 
workloads. 


Langford, A.O., et at. An overview of the 2013 Las Vegas Ozone Study (LVOS): impact of stratospheric intrusion 
and iong-range transport on surface air quality. Atmospheric Environment (2014) 
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As evidence that the Exceptional Events Rule oflFers states regulatoiy relief, EPA provides 
two examples of recently approved demonstrations, one for stratospheric ozone intrusion and one 
for wildfire impacts. This limited number of examples provides states little confidence that their 
efforts to prepare a demonstration will result in concurrence by EPA. States’ previous experience 
with e.xceptional event demonstrations have shown that EPA regional office reviews are not 
consistent with one another, nor are the reviews by the same regional office consistent from year 
to year. EPA is also suffering from constrained resources and has been slow to act on exceptional 
event submissions. Timely action is critical because it affects states’ area designations and 
planning process. Therefore, it is imperative that EPA issue a revised Exceptional Events Rule 
that streamlines the demonstration process with clearly defined requirements and timelines to 
provide certainty to the planning process. In addition, concurrent guidance should be issued on 
preparing exceptional events caused by wildfires and stratospheric ozone intrusion. 

2. Timelines. 

EPA has codified a schedule for the flagging and submission of demonstrations for 
exceptional events in 40 CFR 50. 1 4. In Section V(E) of the preamble, they state; "Under the 
generic flagging schedule in 40 CFR 50.14(c)(2)(iii), a state must initially notify the EPA that 
data have been affected by an event by July I of the calendar year following the year in which 
the event occurred. This is done by flagging the data in AQS and providing an initial event 
description. According to the generic demonstration schedule in 40 CFR 50.l4(c)(3)(i), the state 
must also, after notice and opportunity for public comment, submit a demonstration to justify any 
claim within 3 years after the quarter in which the data were collected. This section of the 
regulation also states that if the EPA must make a regulatory decision based on the data, the state 
must submit all information to the EPA no later than I year before the decision is to be made.” 

EPA also states that "These generic deadlines in the Exceptional Events Rule apply to 
data influencing redesignation efforts or other regulatory decisions made by the EPA after the 
EPA promulgates initial area designations for a new or revised NAAQS. However, these same 
generic deadlines in the Exceptional Events Rule may not work well with the timing of the initial 
area designation process and schedule under a new or revised NAAQS” (79 FR 75353). 
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To meet the designations schedule, EPA has proposed a schedule table for exceptional 
event demonstrations: 


10/1/2015 

New NAAQS promulgated 

10/1/2016 

Area designation recommendations due to EP.A 

i 10/1/2017 

Final area designations promulgated by EPA 

7/1/2016 ; 

Flagging of 2013, 2014 and 2015 data due 

10/1/2016 

Demonstrations for 2013-15 events due 

5/31/2017 

F lagging of 20 1 6 data due 

5/31/2017 

Demonstrations for 2016 events due 


While most ozone exceedances occur during the summer months during wildfire seasons, 
some areas of the west are influenced by stratospheric ozone intrusions, typically occurring in 
the late winter and spring. With long-term drought conditions, wildfires also occur during non- 
summer months, influencing ozone levels at those times as well. As a result, and as EPA has 
noted, the timeline for developing demonstrations for exceptional events for area designations is 
extremely tight. For 2016 data, the timeframe is as short as 3-4 months for developing a 
demonstration as there is a 30-day public comment period prior to submittal to EPA. If 201 7 
data may potentially be considered, as EPA has indicated in the preamble, a further tightened 
timeframe W'ould be untenable to many agencies when a public comment period is included. 

State agencies are doing more with fewer staff these days. Adding the burden of an 
extremely shortened timeframe for exceptional event demonstrations is not feasible. We 
encourage EPA to consider revisions to the Exceptional Events Rule and applicable guidance to 
avoid this situation occurring now and in the future. 

Implementation of the proposed ozone NAAQS and associated use of the Exceptional 
Events Rule will require more resources than most western states currently have. EPA must 
insure adequate federal funding to provide the human, financial and technical resources to enable 
states to abide by our regulatory obligations and fulfill our mission to provide healthful air and 
afford public health protections. 
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B. Rural Transport Areas 

EPA contends that the CAA provision for treatment as a rural transport area can provide 
relief to rural areas from the more stringent requirements of higher nonattainment area 
classifications. However, even if rural areas are able to utilize the RTA relief mechanism, rural 
transport areas must still meet the requirements for marginal ozone nonattainment areas, 
including a baseline emissions inventory, source emission statements, nonattainment new source 
review with offset requirements, and transportation and general conformity (see WESTAR 
Comment 2). This does not provide regulatory relief for many rural areas that are slightly above 
the standard due to pollution transported from outside the area. 

Nevertheless, WESTAR understands that EPA is limited by the CAA as to how violations 
of the NAAQS can be addressed, and so we offer the following observations on the limitations of 
the RTA tool and recommend ways to make it more meaningful. 

1. Interpretation of the Clean Air Act (CAA). 

There are numerous national parks in the west with monitors that regularly record 
concentrations of ozone that exceed the proposed standard range of 60 to 70 parts per billion 
(ppb), and even exceed the existing standards of 75 ppb. Figure 3 shows the fourth high daily 
maximum ozone value at 1 1 rural monitors in the west from 1 990 to 20 1 4. The graph shows that 
despite significant reductions in ozone precursors from anthropogenic sources since the CAA 
Amendments of 1990, monitored ozone levels at rural sites in the intermountain west have not 
been decreasing. Indeed, if the standard were set to 65 ppb, it is possible that all 1 1 of the 
national parks/forests/wilderness areas in the figure would become nonattainment. 

EPA’s own modeling for the proposed rulemaking shows that the largest seasonal 
average values of background ozone occur in the intermountain west. See Comment 1 on 
background levels in the west. The notice of proposed rulemaking (NPR) states, . . there can 
be events where 0.i levels approach or exceed the concentration levels being proposed in this 
notice (i.e., 60-70 ppb) in large part due to background sources. These cases . . . typically re.sult 
from stratospheric intrusions of O 3 , wildfire O 3 plumes, or long-range transport of O 3 from 
sources outside the U.S.” (79 FR at 75382). The NPR goes on to state EPA’s view that these 
events are relatively infrequent. Id. EPA states that "the CAA contains provisions that can be 
used to help deal with certain events, including providing varying degrees of regulatory relief for 
air agencies and potential regulated entities.” Id. One such "regulatory relief’ tool - treatment 
as a rural transport area (RTA) - is specifically intended to provide relief to rural areas from the 
more stringent requirements of higher nonattainment area classifications. 
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CAA § 182(h) provides that an ozone nonattainment area may be treated as an RTA if 
local VOC (and NOx, where relevant) emissions do not contribute significantly to ozone in the 
area or other areas. It fiirther says if an RTA does not include and is not adjacent to a 
Metropolitan Statistical Area (MSA) or a Consolidated Metropolitan Statistical Area (CMSA), as 
defined by the U.S. Census Bureau, it will be considered to have fulfilled CAA requirements for 
marginal areas. The term CMSA was retired by the Census Bureau in 2003 and, accordingly, 
EPA has elected to interpret the CAA references to both MSA and CMSA to refer the definition 
ofMSA.'^ 

The general concept of an MSA, according to the Census Bureau, is “that of a core area 
containing a substantial population nucleus, together with adjacent communities having a high 
degree of economic and social integration with that core.” United States Census Bureau, About 
Metropolitan and Micropotium Statistical Areas (last revised Feb. 26, 20 1 3) available at 
http: Avww.ccnsus.gov. population/mctro.'about/. Thus, the intent of the CAA is to provide relief 
to rural nonattainment areas that have insignificant local sources of ozone or precursors and do 
not contain and are not adjacent to a substantial population center and its nearby related 
communities. 

Many counties in the west satisfy this intent, but are disqualified because of their large 
size. For example. White Pine County, Nevada, is almost 9,000 square miles in area, larger than 
several eastern states: Rliode Island, Delaware, Connecticut and New Jersey. See Figure 4. 

White Pine County has a total population of about 10,000 and is not an MSA; but it is adjacent to 
the Salt Lake City MSA, which encompasses 7,843 square miles (close to the size of New 
Jersey). The area of the Salt Lake City MSA plus the area of all adjacent counties is 46,023 sq. 
miles, about the size of the entire state of Pennsylvania. The vast majority of this area is sparsely 
populated List of US States by Size (last viewed Feb. 2, 2015), available at 
http://state.lkeydata.conVstates-by-size.php. 


February !3, 2015 pre-publication copy ofEPA’s 2008 SIP implementation rule, “Implementation of the 2008 
National Ambient Air Quality Standards for Ozone: State Implementation Plan Requirements.” 

(http: WWW. epa.gov airquality ozonepoliu!ioii.'actions.html#feb2015i, last viewed 3/4/2015.) 
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Figure 4. Relative Size of White Pine County, Nevada, to Rhode Island, 
Delaware and Connecticut 



The Great Basin National Park CASTNET monitor has had a design value greater than 70 
ppb since 1997 with the exception of three years, which had values of 69 and 70 ppb. The Park 
is 174 miles from Salt Lake City, the nearest “core area containing a substantial population 
nucleus.” The next largest population center, Tooele with a population of about 32,000, is 141 
miles from the monitor. Similarly, Gunnison County, Colorado, has a population of 15,500 and 
is 3,260 square miles in area, larger than both Rhode Island and Delaware, EPA's "Gothic" 

C ASTNET ozone monitor is located in Gunnison County and has a current design value of 65 
ppb. Gunnison County is adjacent to the Grand Junction MSA which is in Mesa County, with a 
population of 147,500 and an area of 3,341 square miles. The areas of the Grand Junction MSA 
plus the area of all adjacent counties is 21,191 sq. miles, close to the size of the entire state of 
West Virginia. The border between Gunnison and Mesa Counties is only 6 miles in length. The 
CASTNET monitor is 85 miles from the core of the Grand Junction MSA, with mountains 
between. 

WESTAR recognizes that EPA must abide by the CAA, but we urge EPA to take 
practical considerations into account in the implementation of the revised NAAQS. If evaluation 
demonstrates that local VOC and NOx is not significantly contributing to the rural area itself, or 
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other population centers, then it clearly meets the CAA intent of an RTA and should be 
designated as such. WESTAR urges EPA to interpret the CAA according to the intent of the 
Act; otherwise, use of the RTA provision as a relief mechanism for rural nonattainment areas in 
the western U.S. will be ineffectual at best. 

2. Need for RTA Guidance. 


The NPR promotes the use of the CAA RTA provision as a regulatory relief mechanism 
for rural areas. However, historically EPA has recognized very few areas as ozone RTAs; these 
were for the 1979 ozone NAAQS. Furthermore, EPA has not issued separate written guidance to 
elaborate on the interpretation of these CAA qualification criteria. 79 FR 75384. 

It is vital for the western states that EPA issue guidance with criteria for demonstrating 
that an area is an RTA and for addressing the issue of the large size of counties, and 
consequently MSAs, in the west. The NPR indicates that EPA intends to issue boundary area 
guidance within four months after the final NAAQS is promulgated. RTA guidance should be 
issued at the same time or earlier. 

The NPR points to draft guidance that EPA developed in 2005, ‘Criteria for Assessing 
Whether an Ozone Nonattainment Area is Affected by Overwhelming Transport’, noting that it 
could be useful in developing the technical information to support a request for treatment as an 
RTA.'^ 79 FR at 75384. It could also be useful to EPA in developing guidance for states to use 
in demonstrating that an area is an RTA. The draft guidance proposes a weight of evidence 
approach to demonstrate that 1 ) the area is rural, 2) the contribution of local emissions is 
relatively minor, and 3) emissions from within the area do not significantly contribute to ozone 
in other areas. It addresses regional transport of ozone into a rural area. In addition, background 
sources of ozone such as stratospheric intrusions, wildfire ozone plumes or long-range transport 
of ozone from sources outside the U.S., which are significant factors in the western U.S., are an 
integral part of the analysis. These background sources contribute to exceedances of the 
NAAQS, but are not under states’ control. 

EPA boundary guidance for RTAs must also address the western states’ issue related to 
the large size of western counties. On December 4, 2008, EPA issued guidance listing nine 
factors''* to be considered in determining nonattainment area boundaries for the 2008 ozone 


implementing the i 997 ozone NA.AQS, EPA established an “overwhelming transport” classification for rural 
nonattainment areas. Even though the classification was overturned by the court, the concept remains valid and is 
embodied in the CAA as the RTA provision. 

Air quality data; emissions data (location of sources and contribution to ozone concentrations); population density 
and degree of urbanization (including commCTcial development); traffic and commuting patterns; groNvth rates and 
patterns; meteorology (weather/transport patterns); get^raphy/topography (mountain ranges or other air basin 
boundaries); jurisdictional boundaries (e.g., counties, air districts, existing nonattainmenl areas, Reservations, 
metropolitan planning organizations): and level of control of emission sources. 
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NAAQS area designations. EPA’s April 16, 2013 boundary guidance for the 2012 PM 2.5 
NAAQS lists five factors.' ■ EPA should consider using these previous guidance documents 
together with historical determinations ofRTA boundaries to develop a list of recommended 
factors for defining the boundary of an RTA. EPA cites two examples of historical RTA 
designations in the NPR (Essex County, New York and Smyth County, Virginia) (FR 79 at 
75384). It is essential for EPA to look to these in preparing an updated guidance for RTA 
designations. Both designations had boundaries limited to the parts of the county that were being 
effected by the long range transport of ozone from well outside of EPA’s presumptive 
nonattainment area boundary. 

The revised guidance should also offer a method for adjusting the Census Bureau 
definition of MSA to more closely reflect the “core area containing a substantial population 
nucleus, together with adjacent communities having a high degree of economic and social 
integration with that core” (Census Bureau definition) in areas where the county boundaries are 
not representative of the true populated area. The term “adjacent” could be defined under this 
approach to include a reasonable buffer around the populated area rather than relying on county 
boundaries. This approach would meet the intent of the CAA to allow the designation of RTAs 
in rural areas in a more consistent manner throughout the country. If the boundaries of the 
enormous MSAs and areas adjacent to the MSAs in the west can be reduced, then perhaps the 
RTA tool might be a viable way to avoid the requirements of higher nonattainment area 
classifications. 


C. Clean Air Act Section 179B 

One of the mechanisms that EPA references to address high background levels of ozone 
in the intermountain west is CAA Section 1 79B. Section 1 79B of the CAA applies to 
international transport of air pollution, which may contribute to high background levels for 
certain international border regions. Section 1 79B allows EPA to approve a SIP that does not 
demonstrate attainment or maintenance of the NAAQS as long as all required measures have 
been implemented if the state demonstrates that the plan would have met the standard “but for” 
the impact of international emissions. Section 179B provides some regulatory relief by 
preventing automatic bump ups to higher nonattainment classifications and sanctions for not 
attaining the standard. It is disappointing, however, that EPA has presented CAA Section 1 79B 
as a viable tool to address high background levels of ozone, when in actuality it leaves 
communities with significant burdens to implement regulatory requirements that may have little 
environmental benefit. 


Air quality data; emissions and emissions-related data; meteorology; geography/topography; and jurisdictional 
boundaries. 
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Western states have some experience with international transport and the limitations of 
Section 1 79B. An example of this was the 179B, 1-hour ozone nonattainment area in Sunland 
Park, New Mexico. Sunland Park, New Mexico is located in the Paso del Norte air shed, which 
includes El Paso, Texas, Ciudad Juarez, Mexico, and Sunland Park, New Mexico. This small 
community with a population of 13,000 only contributes roughly three (3) percent of the total 
ozone precursor emissions within the Paso del Norte air shed. This area had almost no control 
over the emissions that caused the area to be designated nonattainment, but was still required to 
abide by the nonattainment requirements under the CAA including general conformity, 
nonattainment NSR, and transportation conformity although these requirements provided 
limited, if any benefit in reducing ozone levels within the Paso del Norte air shed. 

There is also the question as to how this provision would relate to international transport 
from countries that do not border the U.S., such as China. As research has shown, the U.S., 
particularly the we.stern region, is impacted by transported ozone pollution from Asia. Even 
more concerning, that impact is increasing by approximately 0.63 ppb per year'®. EPA states in 
their supporting materials for the proposed ozone rule that most areas will be attaining a standard 
of 70 ppb or 65 ppb for ozone by 2025 through existing and proposed federal rules for VOCs and 
NOx emissions. This statement is difficult to believe in areas where international transport from 
Asia is a significant contributor to ozone levels. Quantifying the impact of emissions due to 
global transport will also be challenging for states and could require technical expertise and 
global analyses that states do not have the resources to complete. EPA would need to develop 
179B guidance that specifically addresses global transport from Asia and provide global 
modeling and technical assistance to states, otherwise a 1 79B demonstration may not be possible 
for qualifying states to complete. 

It would benefit the western states as well as EPA, if EPA would take the initiative to 
fully research and address the issue of high background ozone concentrations in the 
intermountain west becau.se existing tools such as CAA Section 1 79B were not designed to 
address such a widespread problem that states have no ability to address. 


COMMENT 4. Implementation guidance will be needed if EPA promulgates a distinct 
secondary standard 

WESTAR recognizes EPA’s statutory responsibility to research and propose revisions to 
the secondary ozone NAAQS to provide requisite protection of public welfare. If EPA 
promulgates a new distinct secondary standard, western states will be faced with a complex 
regional scale problem affecting a vast geographical area without the capacity to evaluate the 


Cooper et a!., 2010 Nature 
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underlying causes and effects, much less assess the most cost-effective solutions to address the 
problem. 

EPA proposes that “ambient O 3 concentrations resulting in cumulative seasonal O3 
exposures of a level within the range from 13 ppm-hrs to 17 ppm-hrs, in terms of a WI26 index 
averaged across three consecutive years, would provide the requisite protection against known or 
anticipated adverse effects to the public welfare.”*’ EPA proposes a secondary standard that is 
the same as the primary standard based on a demonstration that an improvement in the primary 
standard will result in corresponding improvements in the W 1 26 metric. However, EPA solicits 
comment on an alternative approach of revising the secondary standard to an average W126 
value within the range of 1 3 to 17 ppm-hours, averaged across three consecutive years. EPA 
further contends that such a secondary standard, “...would be directly linked to ozone exposures 
to which vegetation are most responsive and thus might be expected to provide some confidence 
that such exposures of concern would be controlled.” 

Further research is needed to characterize the sensitivity of vegetation in high-altitude 
areas to ozone. A growing body of research indicates that stratospheric intrusions and mixing 
between the stratosphere and troposphere are common occurrences in high altitude, mountainous 
areas. Forests and other vegetation in these high altitude areas may therefore be less sensitive to 
ozone than vegetation in lower altitude areas that has not adapted to this natural occurrence of 
ozone. Research is also needed to characterize the sensitivity of vegetation in desert areas where 
plants are adapted to respire during the night when temperatures are lower and less water is lost 
in the process, A metric that excludes nighttime ozone levels may not be protective in desert 
areas. 

There are significant implementation issues that need to be addressed before EPA 
considers an alternative proposal that establishes a secondary standard using the W126 metric. 

A. Growing season. 

The W126 air quality metric is used to assess cumulative impacts of ozone exposure on 
ecosystems and vegetation. As discussed in the proposed regulation (FR 79, page 75315), 
“...plant sensitivity to ozone varies with the time of day and plant development stage...” ERA 
has previously concluded that the consecutive 3-month period within the ozone season with the 
highest W126 index value (e.g. maximum 3-month period) would, in most cases, likely coincide 
with the period of greatest plant sensitivity on an annual basis (FR 75, page 3013, January 19, 
2010). The alternate W126 metric is based on the 3 consecutive month period within the ozone 
season with the maximum index value and does not account for situations where the three 
highe.st months do not coincide with the period of greatest plant sensitivity. For example, in the 


” 79 FR 75349, December 17, 2014. 

“ 79 FR 75349-75350, December 17, 2014. 
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Upper Green River Basin in Wyoming and the Uinta Basin in Utah, the highest ozone values 
occur during the winter months when vegetation is dormant and often covered in snow. 
Temperatures in these areas are frequently below freezing during these elevated ozone episodes. 
A similar circumstance occurs in desert areas where vegetation is dormant during hot, dry 
periods in the summer, especially during the daylight hours that are the focus of the W126 
metric. 

If EPA finalizes the secondary standard using the WI26 metric, WESTAR requests that 
EPA reconsider the methodology used to select the consecutive 3-month period that is part of the 
form of the standard. The proposed rule, as \witten, uses the 3 -month period with the highest 
W126 index value in the alternative approach. While this approach would coincide with periods 
of greatest plant sensitivity in most cases, some areas could be designated nonattainraent for the 
secondary ozone standard due to high ozone values monitored during times when vegetation is 
dormant. The methodology needs to include a mechanism to consider the growing season in an 
area. WESTAR proposes two potential mechanisms to address this problem. 

Opt i on 1: WESTAR recommends that EPA allow states, with approval of the Regional 
Administrator, to use an alternate 3 month period that is within the growing season in that state 
when the 3 highest months do not con-espond to a time period when vegetation is biologically 
active. Allowing states the ability to provide a demonstration of an alternate time period that is 
within the growing season in that state would provide the flexibility needed to effectively 
implement the W126 secondary ozone standard as required by the Clean Air Act. As the intent 
of the proposed rule for the secondary standard is to provide protection for vegetation, it is 
reasonable and appropriate that the EPA provide this flexibility. 

Option 2 : Another approach would be for EPA to establish a secondary standard ozone 
season that is distinct from the ozone monitoring season and that corresponds to time periods 
when vegetation is biologically active in a state, or a sub-region within a state. Federal Land 
Managers (FLMs) have botanists on staff with the expertise to provide EPA the necessary 
information needed to establish a distinct growing season in the final rule. 

These alternative approaches would provide states that experience unique ozone episodes 
under extreme heat, cold, or other extreme events, the ability to implement measures that protect 
biologically active vegetation impacted by ozone during a true and distinct growing season. 
Under these alternative approaches, areas would not be designated nonattainment based on ozone 
values outside of the established secondary standard ozone season. EPA’s establishment of a 
distinct growing season for the secondary standard would ensure that the intent of the CAA for 
the secondary standard is being met. 
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B. Modifications to AQS. 

The W126 metric is extremely difficult to calculate. It is not currently possible to 
determine attainment status under a potential WI26 standard using the Standard Reports 
available in EPA’s AQS tool. States must calculate the W126 level based on hourly values, using 
the W126 calculation methodology described in EPA’s previous proposal to revise the ozone 
standard, published on January 19, 2010. The complicated methodology increases the 
probability of errors when done independently by individual states. Alternatively, states may 
forgo this complicated calculation, leaving them without a clear indication of monitored W126 
values. EPA needs to include a calculation of W 126 in AQS as soon as possible so that states can 
adequately comment on the proposed secondary standard and begin planning to implement a 
potential new secondary standard. 

C. Exceptional events criteria. 

EPA needs to establish criteria for flagging exceptional events under a W126 metric. 
Ozone from stratospheric intrusions, wildfires, and lightning contribute to high background 
ozone levels throughout the western US. EPA has established a process for states to identify 
ozone exceedances that are affected by these exceptional events and to flag those data for 
exclusion from regulatory consideration. It is not clear how this process would work for a 
seasonal standard using the Wl 26 metric. The Wl 26 metric is a cumulative value over 3 
months, but the value for an individual day is very small. The WHb metric also adds increasing 
weight to hourly concentrations from about 40 ppb to 100 ppb. What criteria would be used to 
determine when an exceedance had occurred that could be flagged? Would flagged data shift the 
3-month period that is used to evaluate compliance with the standard? Would data be flagged 
separately for the primary and secondary standards? If not. how would stales resolve different 
criteria for identifying exceedances under the primary and secondary standards? 

WESTAR states are concerned that exceptional events under the W126 metric could 
occur frequently, requiring inordinate resources to demonstrate the impact of these events under 
the exceptional events rule. For example, during a high fire year lower level impacts could occur 
for months at a time interspersed with higher impacts due to local fires or changing wind 
patterns. States do not have the resources that would be needed to develop the frequent 
exceptional events demonstrations that would be required. 

D. Planning guidance 

States do not have experience implementing a distinct secondary standard. If EPA 
decides to promulgate a distinct secondary standard, they would need to develop guidance for 

Alaska-Ari20n3-C3liforni3-Colorado-Haw3ii-!daho-Mont3n3-Nev3da-NewMexrco-NorthDal<ota-Oregort-SouthDakota-Utah-Washington-Wyoming 
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how to develop a plan for a secondary standard and how that plan would differ from a plan for 
the primary standard. States would also require additional resources to develop a SIP under a 
distinct secondary standard beyond what would be required for the primary standard. This SIP 
would likely need to address the effects of ozone on vegetation and may apply in areas that are 
attainment for the primary standard where the SIP could not build on technical work completed 
for the primary standard SIP. It is difficult to quantify the additional resources that would be 
required because states do not have experience with developing a SIP for a secondary standard. 


COMMENT 5. Revise procedure for determining maximum 8-hour average 
concentrations 

WESTAR supports EPA’s proposed procedure for determining daily maximum 8-hour 
average ozone concentrations based on 1 7 consecutive 8-hour periods in each day to avoid 
overlapping 8-hour periods over two separate days. WESTAR had previously commented on 
this issue''’and supports EPA’s proposal to resolve the problem of double-counting ozone 
episodes. 


“ Western States Air Resources Council, March 26, 2010, page 10. "In areas affected by ozone transport, the 
highest ozone concentrations often occur in the middle of the night. An 8-hour average that begins at 11:00 pm 
would be counted as an exceedance on the first day, while the 8-hour average that begins at midnight (that 
overlaps the previous average by 7 hours) would be counted as an exceedance on the second day. Thus, a single 
plume of ozone lasting for a few hours could penalize a State with two exceedance days instead of one, even if the 
high ozone did not span both sides of midnight, simply because the monitor records the effects of a transported 
plume rather than a locally-generated plume that is typically formed during daylight hours." 

Alaska-Arizona-California-Coiorado-Hawaii-ldahoMontana-Nevada-NewMexico-NorthOakota-Oregon-SouthDakota-Utah-Washington-Wyoming 
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Interesting Facts About Ozone 

The ERA is considering lowering the national ozone standard. This is based primarily on two health 
effects: a decrease in lung function, and premature mortality (dying sooner than you should). The 
ERA sets standards that are protective of public health, including presumed sensitive subpopulations, 
such as people {particularly children) with asthma. The following interesting facts address the 
relationship between ozone and these health effects. For general information about ozone and ozone 
monitoring go to https ://www.tceg.texas.aov/airaualitv/monoDs/ozonefacts.html . 


FEV1 and Lung Function: 

• The ERA is considering lowering the ozone standard to 60 ppb averaged over an 8 hour 
period’. This is based in part on data from studies that exposed human volunteers to 60 ppb 
ozone, while they were exercising at high intensity for 50 minutes of every hour for 6.6 hours. 
In one study (Adams 2006 ) these volunteers had an average 2.8% decrease in forced 
expiratory volume for 1 second (FEVi) with ozone exposure, and in another study, the 
volunteers had a 1 .75% decrease in FEVi (Kim, 2011) . However, the American Thoracic 
Society and the European Respiratory Society (ATS/ERS) together published that the daily 
variation in FEVi for a healthy person is 5% (Rellegrino et al 2005 ). Therefore, the effects of 
ozone at 60 ppb were within normal variation and cannot be characterized as adverse. 


• In addition, the ATS/ERS states that changes in FEVi correlate “poorly with symptoms and 
may not, by itself, accurately predict clinical severity or prognosis for individual patients." This 
group requires that reversible loss of lung function in conjunction with symptoms (such as 
coughing and pain with deep inhalation) should be considered adverse. The ERA should 
consider both FEVi and symptoms when judging effects on lung function, but in recent reviews 
has only used FEVi. 


• Based on computer-generated models, the ERA estimates that < 20% of children in urban 
areas will be exposed at least once per year to 60 ppb ozone for 8 hours, and few if any will be 
exposed to at least one 8 hr period of 70 or 80 ppb ozone (ERA ozone Health Risk and 
Exposure Assessment ). This is true even if the current 75 ppb ozone standard is maintained: 


% of children in Houston exposed to i one 8-hour exposure to 60, 70 or 80 ppb ozone 



2006 2007 2008 2009 2010 2006 2007 2008 2009 2010 2006 2007 2008 2009 2010 200$ 2007 2008 2009 2010 
Current Ozone Alternative Ozone Alternative Ozone Alternative Ozone 

Standard: 75 ppb Standard: 70 ppb Standard: 65 ppb Standard; 60 ppb 


50 

70 

*<>- 80 


EPA Ozone HREA 2nd Draft, pg 5-30 

Figure 1. Percent of children in Houston who will be exposed at least once per year to 60 (red line), 10 (green 
tine) or 80 (blue line) ppb ozone for 8 hours while exercising. This was modeled using the data from 2006 - 
2010, assuming that the city met the current ozone standard (75 ppb) or one of the alternate standards (70, 65 
or 60 ppb). 


^ The standard will take the form of the annual fourth-highest daily maximum 8-hour concentration, averaged over 3 years. 
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• Therefore, even if the ozone standard is not changed, few if any children will be exposed to 80 
ppb ozone for 8 hours (a dose that shows some adverse clinical effect). A few children will be 
exposed to 70 ppb ozone for 8 hours (there is debatable evidence for clinically adverse effects 
at this dose), and some children could be exposed to 60 ppb for 8 hours, but (as stated above) 
there is no concrete evidence that this dose causes any adverse effects on lung function. 

Asthma: 


• A one hour exposure to 120 ppb ozone does not cause any significant respiratory effects in 
healthy or asthmatic adolescents (Koenig etal 1985 ). Other studies have found similar results 
(Holz et al 1999 , Chen et al 2004 ). This means that asthmatics are not necessariiy more 
sensitive to ozone than non-asthmatics. 


Figure 2. Changes in different 
pulmonary values after healthy 
or asthmatic subjects were 
exposed to 120 ppb ozone for 
one hour. The figure to the right 
shows that there is no 
statistically significant difference 
between people exposed to 
filtered air or to ozone, or 
between healthy and asthmatic 
subjects. 


£lt^j<tiOi>9-HoarOi:on»{120ppb)EtpoMre on Lung Function 



• There is mixed evidence that high ozone days increase the number of hospitalizations for 
asthma, and several multi-city studies show no relationship: Schildcrout et al 2006 and 
O’Connor et al 2008 . And in fact, analysis in Texas shows that there is an increase in asthma 
hospitalizations (blue line) in the winter, when ambient ozone concentrations (red line) are low: 


Figure 3. Plot of time in yearly 
quarters from 2005 - 2008, 
against 8 hour ozone (lefty-axis, 
red line) and hospital admissions 
per 10,000 residents (right y-axis, 
blue line). It shows that in quarters 
where mortality is high (during the 
winter), ozone is low. 
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• Over the last ten years, the incidence of asthma has increased, whereas the ambient 
concentrations of ozone have decreased. If asthma incidence was associated with ozone 
concentrations, then the incidence should be going down, not up. 

• Altogether, there is very little evidence that people with asthma are more sensitive to ozone. 
However, there are many other known triggers for asthma, including cold dry air, allergens, 
tobacco smoke, dust mites and mold. The Centers for Disease Control have information about 
these triggers: http://www.cdc.qov/asthma/triagers.html . 


Personal Exposure: 

• Personal exposure to ozone (the amount of ozone that a person actually breathes) is much 
lower than the ozone concentrations measured at monitors, because people spend most of 
their time indoors, and indoor ozone concentrations are very low. This has been shown by a 
number of studies, including Lee et al2012 . who measured the levels of outdoor, indoor and 
personal ozone concentrations for a group of children in Tennessee: 

Average Ozone Concentrations at Different Monitor Locations 
30 

25 

Figure 4. Concentrations of ozone in 
Tennessee measured at an outdoor 'Z 20 

o 

ambient monitor, measured using an ‘I 

indoor monitor, or measured using a | is 

personal monitor being worn by the study § 
subjects. % 

o 

5 

0 

Outdoor (Ambient) Indoor Monitor Personal Monitor 

Monitor 

• Several national studies have shown that actual personal exposure is much lower than the 
concentrations of ozone that the EPA is considering for a new, lower standard (Mena et al 
2012 1. This is also true for outdoor workers. For example, a study by O’Neill et al 2003 
reported that outdoor workers in Mexico City experienced average personal ozone exposures 
that were 60% lower than ambient monitor levels. In addition, there is a protective ozone 
standard already in place for outdoor workers in the United States. 

• Epidemiological studies that connect ozone and mortality assume that people are exposed to 
outdoor levels of ozone all the time. If personal exposure were used instead, all of the mortality 
would occur at levels of ozone that are well below background. Therefore, the mortality seen in 
these studies is likely attributable to another cause, or to natural random variation in daily 
mortality rates. 
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Figure 5. Concentration- 
Response curve for short-term 
mortality of ozone based on 
ambient monitoring data (blue 
line), or personal exposure data 
(red line). Exposure to 60 ppb 
ozone does not cause adverse 
respiratory effects and 40 ppb 
ozone Is considered to be 
background. 



• The scientific advisory committee that review’s EPA’s ozone assessment had this to say about 
mortality and personal exposure: 

“The Ozone Staff Paper should consider the problem of exposure measurement 
error in ozone mortality time-series studies. It is known that personal exposure to 
ozone is not reflected adequately, and sometimes not at all, by ozone 
concentrations measured at central monitoring sites.... Therefore, it seems unlikely 
that the observed associations between short-term ozone concentrations and daily 
mortality are due solely to ozone itself." CASAC ozone review panel - June 5, 


2006 


Mortality: 

• The relationship between long-term ozone exposure and mortality has been investigated in at 
least 12 epidemiology studies. When considering other potential causes of mortality, such as 
other air pollutants, only one of those studies showed a statistically significant (but very small) 
effect of ozone on mortality. 


Table 1; Studies examining the relationship between long-term ozone 
exposure and mortality, while considering other air pollutants 

Statistically Significant Effect 

NO Statistically Significant Effect 

Jerrett et a! 2009 

Dockery et a! 1993 


Abbev et al 1999 


Liofert et al 2000 


Pooe et al 2000 


Chen et al 2005 


Jerrett et al 2005 


Liofert et al 2006a 


Lipfert et al 2006b 


Krewski et al 2009 


Smith et al 2009 


Wane et al 2009 
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Different cities have different associations between short-term exposure to ozone and 
mortality, and very few of those associations are positive. This has been shown by many 
studies (Smith et al 2009 . Bell et al 2004 . Bell et al 2005 . ZanobettI & Schwartz 2008 ). Of 
those cities that do show an association with mortality, there is no correlation between a 
positive association of ozone with mortality, and the ambient concentrations of ozone in that 
city; 


s with Ozone-Mortalitv Association 


Figure 6. Graph 
comparing the propoiiion 
of studies that have shown 
a positive association 
between ozone and 
mortality fora particular 
city (number of studies 
shown in parentheses 
next to the city name), 
compared to the 2008 
ambient concentrations of 
ozone in those cities. 
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Proportion of Analyses Showing Positive Total Mortality Association 

Even when a positive association is observed between short-term mortality and ozone 
concentration, that association is very small when considering other factors that affect 
mortality, such as socioeconomic status, temperature, time of year, and even napping: 

Mortality Comparison 


Total mortality per 10% decrease in relative income at highest 
income bracket 

Total mortality per 10% decrease in relative income at lowest 
income bradcet 

Total mortality in people who nap more than 1 hour per day 
Cardiovascul3r>mef§^^^h^^ip^r^|iep^>^v^ 
Alcohol-related mortality with a 3% incr in unemployment 

Total increase in mortality in January when compared August 

Cardiovascular mortality with a 100 point change in Shangai Stock 
Exchange 

Mortality of hospital patiems during vwnter holidays 


■ 


Suicide at age < 65 with a 3% incr in unemployment 
Total mortality with a I'C incr m temperature 


I Total mortality wi^ a 10 ppb "incr i n ozCTie 
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Percent Change in Mortality 
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Figure 7: Graph comparing the percent change in mortality caused by different stimuli. The reference table 
for this figure is at the end of this document. 


• Based on the EPA’s analysis, lowering the ozone standard would increase overall mortality in 
certain U.S. cities, including Houston. These numbers were not presented in the main text, but 
could be found in Appendix 7 of the EPA Ozone HREA (see Final HREA, Appendices 7-9). 
This result is not discussed in the executive summary for the EPA Ozone Policy Assessment, 
although it was briefly mentioned on page 3-1 1 5 of that document, as well as on pages 7-69 - 
7-70 of the HREA. The idea that mortality increases with decreasing ozone doesn’t make 
logical sense, and shows that the EPA models and assumptions are flawed. 


Table 2: Number of Premature Mortalities Predicted by EPA to Occur 
in Houston (2009 simulation year, mortality per 100,000 people) 


Presented by EPA in 
Chapter 7 

Based on Full Analysis 
. found in Appendix 7 
going from 2009 ozone 
levels to standard level 

Meeting Current Standard (75 ppb) 
from Present Day Ozone Levels 

Not presented 

47 more deaths 

Going from 75 ppb to 70 ppb 

1 more death 

48 more deaths 

Going from 75 ppb to 65 ppb 

3 fewer deaths 

44 more deaths 

Going from 75 ppb to 60 ppb 

1 2 fewer deaths 

35 more deaths 


• Because mortality has little connection to ozone concentration (and doesn’t take into account 
personal exposure), it should not be the basis of a new, lower national standard for ozone. 


Difficulties with Implementing the Ozone Standard: 

• Background ozone is ozone produced naturally, or transported from other countries. These 
background ozone levels can be greater than 40 ppb, and can contribute >80% of the 
measured ozone in an area (from the EPA Ozone Policy Assessment !. 



Figrne 2-12. .Map of apportiomnent-bawd l'.S. background percent contribution to 
seasonal mean Oj based on 2007 C.AJts source apportionment modeling. 
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Figure 8. Map of the contribution of background ozone to total ozone across the United States 
(based on 2007 data and modeling). 

When making judgments about the risks of ozone and the benefits of reducing ozone, the EPA 
used calculations that unrealistically assume that ozone could be reduced to 0 ppb. instead, 
they should use background ozone levels as their baseline, because it is not possible to 
control or regulate background ozone levels. 

There is a large variation in background ozone levels in different areas of the U.S. (Figure 8 
above, from the EPA ozone policy assessment !. Therefore, it makes more sense to set an 
ozone standard that is different for different regions, and not a single national standard that 
doesn’t consider background ozone levels. 

The chemistry of ozone is complex. Ozone is not produced directly, but instead is made when 
nitrogen oxides (NOx) and volatile organic compounds (VOCs) react with sunlight. However, 
NOx can also chemically remove ozone, and so ozone levels actually decrease the closer you 
get to a road (vehicles are a major producer of NOx). 


Because ozone chemistry is so complicated, decreasing NO* can actually increase the amount 
of ozone in areas that are close to where the NOx is being produced (such as in the inner 
cities). Conversely, areas that are far from major NOx sources (such as the suburbs) will 
experience a decrease in ozone when NOx decreases. This means that a lower ozone 
standard can lead to disproportionate benefits for those who live outside the cities, compared 
to those in the inner cities (Figure 9). 


People exposed to 80 ppb Ozone for 1 hour in Urban Core vs Outer Area 
of Houston 


o 50 

O 40 
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Figure 9. Ozone levels are proportionally higher in urban compared to outlying areas, and this 
increases with a decreasing ozone standard. Based on Ozone HREA (Appendix 9). 

It will be very difficult to implement a new lower ozone standard, particularly if it is set at 60 
ppb. The ERA itself can only predict 1/3 of the emissions decreases, meaning that 2/3 of the 
pollutant decreases will have to be attained by as-yet-unknown technology. Because of this, 
achieving this decrease in ozone could be very expensive, and in fact is anticipated to cost 
$270 billion of gross-domestic product nationally, per year. There would also be increases in 
electricity costs, and an effective loss of >$1000 in household income per year in Texas. 
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Regulations.gov will undergo system upgrades and as a result the site wili be unavailable Saturday, 

March 28, from 6:30am through Sam (ET). 

regulal'ions.gov 

Comment submitted by Ken Merrifield, Mayor, City of Franklin, New 
Hampshire 


This is a Comment on the Environmental Protection Agency ^PA) Proposed 
Rule; National Ambient Air Quality Standards for Ozone 



Comment 


Ms. Susan Lyon Stone 

Health and Envronmental impacts Division 

Office of Air Quality Planning and Standards 

U.S. Environmental Protection Agency 

Mail code C504-06 

Research Triangle Park, NC 27711 

Ms. Susan Lyon Stone: 

The Environmental Protection Agency does not need to lower the ozone 
standard and should continue to work with states and localities to reach the 
standards set in 2008. 

As of July 2014, 123 million people (40% of the United Slates population) Wve 
in areas classified as non attainment for the primary ozone National Ambient 
Air Quality Standards (NAAQS). Of these people. 105 million still live in areas 
deemed non attainment from 1997s ozone regulations set at 85 ppb. 

Reducing the ozone standard could reduce GDP by $270 billion per year, and 
result in 2,9 million fewer jobs per year through 2040. Businesses might not 
be able to expand and federal highway fends could freeze all for a standard 
that does not need to be changed. 

As the Mayor of Franklin, New Hampshire, our economy is already fragile and 
we cannot afford to lose federal highway fends in our state. 

I am urging the Envronmentai Protection Agency not to pursue lower le\els of 
acceptable ozone in the atmosphere, "niere must be a careful balance of 
clean air and economic groiwth. 

Thank you for the opportunity to comment on this important matter. 

Sincerely, 

Ken Merrifield 
Mayor 

City of Franklin, New Hampshire 


Comment Period Closed 
Mar 17 201 5, at 11:59 PM ET 

ID; EPA-HQ-OAR-2008-0699-1105 
Tracking Number: 1jz-8h1c-4yli 

Document Information 

Date Posted: 

Feb 10.2015 

RIN: 

Not Assigned 
Show More Details i5 
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Preface 

Introduction to the special issue on observations and source attribution of 
ozone in rural regions of the western United States 


We thank Dr. Mae Gustin for initiating the concept of this special 
issue and inviting us to serve as Atmospheric Environment Guest 
Editors, in the current rulemaking activities associated with the 
United States EPA proposing lower National Ambient Air Qiiality 
Standards for ozone (O3), there has been considerable attention 
drawn to the elevated O3 concentrations that occur in the western 
U.S. (F-PA, 2013; Fedora! Register. 2014) and the possibility of 
exceedances at urban and rural locations resulting from back- 
ground O3 at current and lower proposed standards. The subjects 
covered in this special issue are timely in regards to providing 
insight into the importance of the physical and chemical processes 
that affect the spatial distribution and temporal trends of surface 
and lower tropospheric O 3 across the rural western U.S, 

Both the federal human health O 3 and welfare (i.e.. vegetation) 
standards focus on controlling concentrations at the upper end of 
the O 3 distribution (EPA. 2014a ). The current human health and wel- 
fare U.S. standards are exceeded when the 3-year average of the 
annua! fourth-highest daily maximum S-h concentration is greater 
than 75 ppb. For protection of vegetation. EPA (federal Register. 
2014) recommends the W126 exposure index (Lefohn and 
Runeckles, 1987; Lefohn et al.. 19SS). which accumulates hourly 
average O 3 concentrations that weight the higher levels more than 
the mid-level values. On November 25. 2014 (Federal Register, 
2014). EPA announced that it was proposing an 8 -h O 3 human health 
standard somewhere in the range of 65-70 ppb and would take 
comment on whether the standard should be set as low as 60 ppb. 
EPA proposed that the vegeration standard be the same as the hu- 
man health standard because it assumed that a health standard in 
the range of 65-70 ppb would protect vegetation from O 3 W1 26 cu- 
mulative exposures within the range of 13-17 ppm-h. The Agency 
announced that it would cake comment on whether a W126 stan- 
dard should be established somewhere in the rangeof 7— 13 ppm-h. 

Background O 3 contributes to observed O3 levels across the U.S. 
As noted fay the EPA. “However, the CAA (Clean Air Aa) requires the 
EPA to set the NAAQS (National Ambient Air Quality Standard] at 
levels requisite Co protect public health and welfare without regard 
to the source of the pollutant. API, 665 F. 2d at 1185-86. The EPA 
may consider proximity to background levels as a factor in the de- 
cision whether and how to revise the NAAQS when considering 
levels within the range of reasonable values supported by the air 
quality criteria and judgments of the Administrator. ATA JW. 283 F. 
3d at 379" (Federal Regi-srer, 2014), EPA documents describing the 
recent proposed O3 standard demonstrate that up until the time 
of this writing the Agency has not defined what role background 
O3 will play in the final decision. 

Global or hemispheric, background, and baseline concentrations 
are terms that are often used interchangeably. The term baseline 

http:/:dx-cioi.org;iO.!(i]Ci(j.ot(T!0<;c!iv,:!0?5.il3.£)30 
1352-2310/0 2015 Elsevier Ltd Al! rights leserved 


concentration refers to observations of pollutants, while the term 
global or hemispheric background concentration refers to modeled 
concentrations of pollutants from particular sources. Baseline O 3 is 
O 3 transported into the western U.S. from all upwind sources (Le.. 
natural and anthropogenic) before modification by recent, localized 
Uii. emissions. It includes aged O3. produced many days earlier 
from U.S. emissions, that is returned to the U.S. after circling the 
globe. Baseline O 3 can be directly obseived by surface or airborne 
instrumentation along the west coast or U.S. political borders and 
can also be observed above the inland regions of the western U.S. 
in air masses not influenced by recent US emissions. The global 
or hemispheric background concentration of a pollutant is a model 
construct that estimates the atmospheric concentration of a 
pollutant due to natural or a combination of natural and anthropo- 
genic sources. The EPA. as part of its standard-setting process, has 
defined background O 3 differently over the years. Prior to 2006, 
O 3 measurements from remote monitoring sites were used to esti- 
mate background. In 2006. the EPA (2006) used models to define 
background O 3 and defined background to include contributions 
from global anthropogenic and natural sources in the absence of 
North American (i.e.. U.S.. Canada, and Mexico) anthropogenic 
emissions. EPA originally referred to this definition as Policy- 
Relevant Background (PRB) and more recently as North American 
Background (NAB). In 2013, EPA (2013) introduced the terminology 
U.S. background (USB) O 3 by including anthropogenic contributions 
from Canada and Mexico. The difference associated with the hypo- 
thetical estimates of NAB O 3 and USB O 3 is small (EPA, 2013). 

NAB O 3 and USB O 3 are estimated background concentrations that 
reflea hypothetical zero antliropogenic emission.s from North Amer- 
ica or the U.S.. respectively (referred to as zero-out modeling by EPA, 
2014a). Lefohn ecal.(2014)and £PA{2014a) recently introduced esti- 
mates of background O 3 under current anthropogenic emission con- 
ditions using source-apportionment modeling. Lefohn et al. (2014) 
refer to their metric as Emissions-lnfluenced Background (EIB) and 
EPA refers to its metric as apportionment-based U.S. Background 
(USBab). In this special issue, Doiwick et al. (2015) describe USB and 
USBab background levels and their relative importance to observed 
O 3 levels at high- and iow-elevation sites in the western U.S. The au- 
thors note that from a seasonal mean perspective, it is not uncommon 
for modeled daily 8 -h average concentrations of USB O 3 values at 
monitors in the intermountain western U.S. to approach 40-45 ppb 
and for USB to represent 60-80 percent of total O 3 . iDolwick et al. 
(2015) note that their analyses sugge.st that U.S. background can 
comprise a substantial portion (e.g., >75 percent) of the total daily 
O 3 at certain rural, high-elevation sites in the western U.S. 

Background O 3 can originate from natural sources of O 3 and O 3 
precursors, as well as from manmade international emissions of O 3 
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precursors {EPA. 2014a). Natural sources ofOs precursor emissions, 
such as wildfires, lightning, and vegetation can lead to O 3 formation 
by chemical reactions with other natural sources. Another impor- 
tant component of background is O3 transported from the strato- 
sphere down to the surface. Work by Baylon et al. (2015) in this 
special issue discusses key predictors of O 3 production associated 
with wildfire events observed at the Mt. Bachelor Observatwy, an 
inland mountaintop site located in western Oregon. TTie relative 
contribution to background Oj (as defined by the EPA) from long- 
range transport of anthropogenic emissions and natural strato- 
spheric intrusions is important in assessing the degree to which in- 
ternational controls would be effective in reducing background O 3 . 
Ungford el al. (20ir5) in this special issue provide insight into the 
relative importance of vanou.s source.s, such as stratosphere-to- 
troposphere transport and long-range transport from Asia. 
Langford ei al. (2015) note that exceedances ofa 65 ppb threshold 
generated by high background concentrations and stratospheric in- 
trusions would have occurred on 60% of the days during their study, 
making exceedances due to stratospheric intrusions common 
rather than unusual events. 

EPA (2014b} notes that background O 3 . which consists of non-US. 
anthropogenic sources, such as stratospheric intnisionsand interna- 
tional transport, peaks during the spring months. Cratzec 31(2015} 
present evidence in this special issue on the importance of long- 
range transport from Asia in influencing background concentrations. 
The authors calculated trends over the 10-year(2004-2013) period 
in spring for O 3 and carbon monoxide (CO) at the MtBachelorObser- 
vatory and reported that the rise in springtime O 3 is likely associated 
with increasing O 3 precursor emissions in Asia and long-range trans- 
port to the western U.S. Previous work by others have shown signif- 
icant median springtime O 3 increases only occurred at half of the 
high-elevation rural monitoring sites in the western US. (Cooper 
et al.. 2012). Continuing observations and modeling are required to 
fully understand the impact of natural variability and Asian/US. 
emissions on broader western US, O 3 trends. 

The transport of urban pollution to rural areas is important for 
nonattainment considerations in the U.S. In this issue, VanCuren 
(2015) discusses that transport of anthropogenic pollution eastward 
out of the Los Angeles megacity region to the Mojave Desert. He 
noted that the timing of O 3 peaks at low-altitude monitoring sites 
within the Mojave Desert, at distances 100-400 km from the South 
Coast and San Joaquin Valley O 3 source regions, did not show ex- 
pected rime-lag behavior obseived in larger transport studies. Ac- 
cording to the author, the discrepancy is associated with O 3 
transport acros.<> the Mojave Desert that occurs in a persistent layer 
of polluted air in the lower free troposphere with a base level at 
approximately 1 km MSL This layer impacts elevated downwind 
sites directly, but only influences low-altitude surface O 3 maxima 
through deep afternoon mixing. Pollutants in this elevated layer 
derive from California source regions (the Los Angeles megacity re- 
gion and the intensive agricultural region of the Sanjoaquin Valley), 
from long-range transport from Asia, and transport from the strato- 
sphere. Yates et al, (2015). in this issue, present an assessment of the 
seasonality and magnitude of net O 3 production within the lower 
troposphere above California’s San Joaquin Valley (SJV) and the ef- 
fects of vertical transport on surface O 3 mixing ratios in an extreme 
exceedance area. During extreme events above the boundary layer 
(e.g.. stratosphere-to-troposphere transport), vertical features 
(areas of enhanced or depleted O 3 or water vapor) are observed in 
the offshore and SJV profiles at different altitudes, demonstrating 
the scale of vertical mixing during transport. Yates et al. (2015) 
conclude that their study provides a detailed observation-based 
analysis of O 3 in California and highlights the importance of consid- 
ering O 3 transported aloft, and its impacts on ground level O 3 . Burley 
er ai, (2015), using data from passive samplers and active monitore. 


show that the Lake Tahoe Basin experiences elevated concentrations 
of surface-level O3. Back-trajectory analysis suggests that much of 
theOa measured at Lake Tahoe results from the transport of polluted 
air into the Basin from upwind pollution source regions (e.g., Sacra- 
mento. Sanjoaquin Valley). Given the high elevation of the Tahoe 
Basin, the authors hypothesize that the polluted air also included 
O 3 transported from Asia. 

As current rulemaking activities in the U-S. move from setting O 3 
standards to the implementation phase, there will be considerable 
interest in emission control strategies for attaining the federal stan- 
dards (i.e.. human health and vegetation). As part of the attainment 
scenarios, additional research is needed to quantify the relative 
importance of long-range versus stratosphere-to-troposphere 
transport in influencing surface O 3 levels. 
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National Association of State Departments of Agriculture 

4350 North Fairfax Drive 
Suite 910 
Arlington, VA 22203 
Tel; 202-296-9680 | Fax: 703-880-0509 
v\.'ww.nasda.org 


March 17, 2015 


The Honorable Gina McCarthy 
Administrator 

U.S. Environment Protection Agency 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

Sent via Federal eRulemaking Portal: http://www.regulations.gov 

Re: Comments on the U.S. Environmental Protection Agency's National Ambient Air Quality 

Standards for Ozone Proposed Rule (Docket ID No. EPA-HQ- OAR-2008-0699) 


Dear Administrator McCarthy: 

The National Association of State Departments of Agriculture (NASDA) submits the following comments 
in response to the Environmental Protection Agency (EPA) proposed rule published December 17, 2014 
related to National Ambient Air Quality Standards (NAAQS) for Ozone. 

NASDA represents the Commissioners, Secretaries, and Directors of the state departments of agriculture 
in all fifty states and four U.S. territories. State departments of agriculture are responsible for a wide 
range of programs including conservation and environmental protection, food safety, combating the 
spread of disease and fostering the economic vitality of our rural communities. In forty-three states, the 
state departments of agriculture are the lead state agencies responsible for the regulation of pesticide 
use under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). A number of state 
departments of agriculture also administer Section 402 National Pollutant Discharge Elimination System 
(NPDES) permitting programs for Concentrated Animal Feeding Operations (CAFO). NASDA members 
have an interest in this proposed rule because of these regulatory responsibilities, responsibilities 
related to other state regulatory activities, and as advocates for the agricultural producers and rural 
communities in their states. 


NASDA has a number of concerns with the proposed rule which would reduce the standards for ozone 
from the 2008 standard of 75 parts per billion ("ppb”), down to between 70 ppb and 65 ppb— and 
potentially as low as 60 ppb. 

NASDA is concerned this proposal moves the goal posts and negatively impacts state agencies. During 
the agency's 2010 reconsideration of its current 2008 ozone standard, EPA effectively stopped 
implementing that 2008 standard, impacting states' implementation of that standard. With this new 
proposal, the agency is complicating state efforts related to air quality and straining state resources. 

Reducing the standard for ozone from 75 ppb to between 70 ppb and 65 ppb— or even 60 ppb— would 
negatively impact agricultural producers around the country. Specifically, the number of nonattainment 


Page 1 of 2 
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areas would dramatically expand under the proposal. A 60 ppb standard could increase the number of 
these nonattainment areas nearly threefold. The practical ramification of this is that the costs 
associated with agricultural production would increase. Input costs, such as for fuel and fertilizer, would 
increase, impacting the economic vitality of rural communities, in addition, farmers could be faced with 
implementing costly upgrades on equipment such as engines for irrigation systems in order to comply 
with restrictions resulting from an increase in nonattainment areas. Furthermore, important agricultural 
practices such as prescribed burning could be negatively impacted by the proposed standard. 

In conclusion, NASDA is concerned the proposed ozone standard would adversely impact state 
governments and agricultural producers. Rather than proceeding with a revised standard, the 2008 
standard should be retained. NASDA appreciates your consideration of these comments and looks 
forward to working with the agency on this issue in the future. 


Sincerely, 




Barbara P. Glenn, Ph.D. 

Chief Executive Officer 
NASDA 


Page 2 of 2 
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^tate of 

Department of Environmental Protection 
ENVIRONMENTAL MANAGEMENT 



Mail Code 401-03B 


CHRIS CHRISTIE 

P.O.Box 420 

BOB MARTIN 

Governor 

Trenton, NJ 08625-0420 

TEL (609)292-2795 

Commissioner 

KTM GUADAGNO. 

Lt Governor 

FAX (609)777-1330 



March 16, 2015 


Environmental Protection Agency 
EPA Docket Center (EPA/DC) 

Mailcode 28221T 

Attention Docket ID No. EPA-HQ-OAR-2008-0699 
1200 Pennsylvania Ave. NW. 

Washington, DC 20460 

Re: Comments to National Ambient Air Quality Standards (NAAQS) for Ozone; Proposed Rule 
(Docket No. EPA-HQ-OAR-2008-0699; FRL-99 18-43-OAR) 

Dear -Sir or Madam: 

The New Jersey Department of Environmental Protection (NJDEP) is providing comments in 
this letter to the United States Environmental Protection Agency's (USEPA) proposed rule, 
National Ambient Air Quality Standards for Ozone (Docket No. EPA-ElQ-OAR-2008-0699; 
FRL-991 843-OAR). This rule proposes to revise the primary and secondary NAAQS for ozone. 

Coniment t: USEPA should provide states with timely rules, guidance and tools 
necessary to implement the standard. 

USEPA should not revise the ozone NAAQS unless it can also promptly provide the 
states with the rules, guidance and tools necessary to implement it. USEPA’s rule to 
implement the current 75 ppb standard was only recently finalized, 7 years late and close 
to the deadline for the first round of Attainment Demonstration State Implementation 
Plans (SIPs). This delay in issuing the final implementation rule creates a brnden for the 
states that had prepared their required air quality documents before the implementation 
rule was finalized because those states may now have to revise those plans to conform 
with the new rule. If USEPA does not promulgate an implementation rule with a new 
ozone standard in a timely manner, then the states will again be in a position of having to 
invest resources in writing plans that may not be consistent with the associated final 
implementation rule. 
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To ensure that the states meet the planning requirements of the Clean Air Act (e.g., 
development of infrastructure SIPs, Reasonably Available Control Technology (RACT) 
analyses, identification of emission reduction strategies, and an attainment demonstration 
SIP), the USEPA should propose an ozone NAAQS implementation rule at the same time 
that it promulgates a revised NAAQS and finalize it within 1 year of proposal. USEPA 
should be able to readily meet that deadline because much of what would be needed in a 
new implementation rule can be derived from USEPA’s recently finalized final 
Implementation Rule for the 75 ppb Ozone NAAQS. It will also assist the States in 
implementing and attaining the standard as expeditiously as practicable. 

CnmniBTit 2: USEPA should develop and implement strategies to reduce mobile 
source NOx emissions on a schedule that would deliver emissions reductions in 
advance of attainment deadlines. 

If USEPA intends to promulgate a lower ozone NAAQS, then it also needs to prioritize 
development of new mobile source emissions strategies at the Office of Transportation 
and Air Quality (OTAQ) so that implementation of those new strategies will coincide 
with, and support, the states’ attainment obligations. Mobile source emissions are the 
largest contributor to ozone causing pollutants. States have limited authority to directly 
regulate mobile sources. Because fleet turnover is slow, there is a significant lag between 
the time that a mobile source emission reduction strategy is implemented and the time 
that those strategies lead to significant emissions reductions. Therefore, USEPA has to 
develop mobile source strategies well in advance of the states’ attainment deadlines under 
the Clean Air Act. 

Cnmincnt .T: USEPA must develop solutions to ozone transport 

If USEPA revises the ozone standard, then implementing the new standard should not 
divert USEPA from taking meaningful action to hold upwind states legally accountable 
for their contribution to ozone nonattainment in downwind states. 

The CSAPR rule implemented in January 201 5 is already out of date - it is based on the 
1 997 85 ppb ozone standard. CSAPR is not an effective ozone transport strategy at this 
time because the emissions caps in the rule are too high and because it fails to address 
high NOx emissions during ozone episodes. Until USEPA either updates CSAPR to 
correct these flaws or replaces CSAPR with a more effective strategy. New Jersey will 
continue to suffer from ozone transport and nonattainment. New Jersey’s air quality is 
significantly impacted by ozone transport from upwind states. According to USEPA 
models, more than 50% of the ozone levels in New Jersey are attributable to air pollution 
that blows into New Jersey from upwind states. 

New Jersey supports measures to protect human health and the environment from ground-level 
ozone. New Jersey’s actions to protect its citizens from harmful levels of ozone have been 
successful, and New Jersey is committed to continuing that work. Other states upwind of New 
Jersey have not done the same and, in some cases, have increased their ozone-contributing 
emissions during recent ozone seasons. A new ozone standard at this time will be an expensive 
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paperwork exercise unless USEPA addresses transport for the current (and new) ozone standard 
and provides the states with implementation plan requirements simultaneously with the adoption 
of the new standard. 

Thank you for your consideration of these comments. Please do not hesitate to contact Bill 
O’Sullivan, Director, Division of Air Quality, at (609) 984-1484 if you have specific questions 
regarding the content of this letter. 



Assistant Commissioner 
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OKLAHOMA DEPARTMENT OF TRANSPORTATION 

.1. Michael Patterson, Dilator 

200 N.E. 21®' Street 

Oklahoma City, OK 731QS-3204 

(405) 522-1800 


March 24, 2014 


Air and Radiation Docket and Information Center 

Environmental Protection Agency 

Mail Code: 2822T 

1200 Pennsylvania Avenue NW 

Washington, DC 20460 

Re: DocketID No.EPA-HQ-OAR-2008-0699 

The Oklahoma Department of Transportation (ODOT) appreciates the opportunity to provide comments on 
the proposed rule regarding the National Ambient Air Quality Standards (NAAQS) for primary and 
secondary level ozone standards proposed by the Environmental Protection Agency (EPA). ODOT is 
committed to protecting public health and welfare, especially for those who may suffer from diseases 
impacted by elevated levels of ozone and is in support of improving air quality in this region. 

The state of Oklahoma prides itself in the commitment made by its communities toward maintaining 
attainment of the current NAAQS. With the EPA’s proposed lowering of the 8-hour primary standard to the 
0.060 to 0,070 ppm range, a large majority of the state's 77 counties will be impacted and at least twelve of 
the state's 77 counties are at risk of being designated as nonattainment of the NAAQS for ground-level 
ozone. 

Three areas within the state of Oklahoma that represent the greatest percentage of population have a 
combined total of thirteen air quality monitors. These areas are represented by metropolitan planning 
organizations (MPOs) designated by the Federal Highway Administration for transportation planning 
purposes; the Association of Central Oklahoma Governments [ACOG) in the Oklahoma City metropolitan 
area; the Indian Nations Council of Governments (INCOG) in the Tulsa metropolitan area; and the Lawton 
Metropolitan Planning Organization. Each of these MPOs continues to do an excellent job of providing 
leadership in maintaining compliance with the current ozone standards. 

With the impact of extreme summertime weather patterns and other factors, such as transport, the larger 
urban areas in Oklahoma have continued to be proactive within their respective areas to maintain 
attainment of the current NAAQS. However, the rural areas that would now be affected by the proposed 
lower standards will suffer significant economic impacts and have fewer options than the urban areas for 
achieving sufficient reductions of pollutants. 


"Vk mission of the Oklahoma HkparimsuKifTran^wrUitiim is fo provide a saje, economical, atni 
effective tratisporlalioi} network/or die peofde, comnterre and conimmitks of Oklalmma. " 


AN EQUAL OPPORTUNITY EMPLOYER 
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The Oklahoma Department of Transportation offers the following comments concerning the 
proposed rulemaking: 

• EPA should consider providing methods that can be used to achieve the new NAAQS and 
be more flexible with rural areas to lessen social and economic impacts. Rural areas do 
not have the resources to achieve sufficient reductions of pollutants, therefore before 
enforcement of such stringent requirements as are being proposed rural communities 
must be equipped with the tools to help them meet the proposed lower standards. 

• EPA should address the issue of ozone transport, prior to implementing new NAAQS. 
Interstate transport of ozone affects many areas across the state of Oklahoma and 
regional or national controls are needed to address this problem. 

• EPA should continue to offer programs such as Ozone Advance and delay any 
designation of participating communities, 

• EPA should pursue more a^ressively improvements in vehicle fleet conversions as a 
long-term solution to the problem, e.g., new technologies and fleet turnover. Such 
improvements will provide the biggest opportunity to reduce ozone from mobile source 
emissions. 

• EPA should consider strengthening national measures that affect ozone emissions 
nationwide, e.g., regulatory requirements for power plants, mileage/eraissions 
requirements on motor vehicles, and uniform cleaner fuels. The problem EPA is trying 
to solve is a national problem and solutions should emanate from the federal level 
rather than from the urban and rural areas across the country. 

In conclusion, the ODOT respectfully request development of a new national approach to improve 
the nation’s air quality. The national approach should focus on improving air quality and lowering 
emissions by the development of tools that will offer solutions nationwide, e.g., power plant 
standards, mileage/emissions requirements on motor vehicles, cleaner fuel standards, and 
improvements in fleet conversions. 



JP/LC 
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Department of Environmental Quality 
Agency Headquarters 
811 SW Sixth Avenue 
Portland, OR 97204-1390 
(503) 229-5696 
FAX (503) 229-6124 
TTY 711 


U.S. Environmental Protection Agency 
EPA Docket Center (EPAaDC) 

Mail Code: 2822 IT 
1 200 Pennsylvania Avenue N. W. 

Washington, D.C. 20460 

Attn; Docket ID No. OAR-HQ-OAR-2008-0699 



March 16, 2015 


Dear Sir or Madam: 


Oregon appreciates the opportunity to comment to the U.S. Environmental Protection 
Agency (EPA) on the reconsideration of the National Ambient Air Quality Standard (NAAQS) 
for ozone. Oregon supports the use of a health science based approach for establishing the ozone 
NAAQS at a level necessary for the protection of public health and wclfere. 

Ozone levels in urban areas of Oregon have decreased significantly since the 1990s due 
to successful State and federal pollution control strategies. Oregon continues to work to reduce 
ozone levels using regulatory opportunities to control emissions of -ozone precursors, and in 
addition to implement innovative approaches to improve air quality, such as smart growth 
policies and the renewable energy portfolio. 

Oregon supports lowering the ozone standard following the advice of the Clean Air 
Scientific Advisory Committee (CASAC) to provide adequate public health and welfare 
protection. However, lowering the standard could increase implementation challenges and costs 
in Oregon. The issue of background ozone will be particularly important for implementing a 
lower NAAQS in Oregon. Background ozone, including ozone caused by natural events such as 
wildfires and long-range transport, contributes considerably to measured le vels of ozone in 
Oregon. Our concern is that in the future these background levels are likely to increase. 

. For example, wildfires are more prevalent and rampant when summers are warmer. 
Climate change is predicted to bring higher summertime temperatures to Oregon potentially 
increasing the incidence of these wildfires. The primary regulatory tool available to states for 
addressing wildfire impacts affecting nonattainment designations is the EPA exceptional events 
policy that may exclude the effect of these impacts. To date, most exceptional events in Oregon 
have involved wildfires’ influence on particular matter (PM 2 , 5 ). Unlike PMij which decreases 
with the distance, ozone is a secondary pollutant formed in the atmosphere from pre-cursor 
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emissions from the wildfire, and ozone levels can increase as the plume moves liirther from its 
source. Oregon is concerned about the challenges involved in demonstrating and quantifying 
ozone impacts from wildfires, particularly as these impacts may affect areas whose ambient 
levels are near the NAAQS. The impacts from wildfires often last for extended periods of time 
with var>ang impacts on ozone levels. It will be very burdensome for Oregon to create ozone 
exceptional events demonstrations for wildfire impacts due to the frequency and size of wildfires 
in Oregon and due to extremely complex role of wildfires m ozone production. We ask EPA to 
streamline and simplify requirements for exceptional events demonstrations and to provide 
resources and tools to characterize the effects of the wildfires on ozone levels in Oregon. 

Another concern for Oregon is the background from long-range transport of ozone or 
ozone precui'sors. Decades long measurements at the Mt. Bachelor Observatory in central 
Oregon show an increase in ozone levels that scientists attribute to pollution transported from 
East Asia. The rate of increase in ozone at Mt. Bachelor is comparable, over the same time 
period, to the rate of decrease in the Portland area where the State and community worked hard 
to accomplish lower emis.sions and better air quality. Quantifying the impact of this transport 
from Asia will present challenges for Oregon as we do not have adequate resources to 
thoroughly evaluate regional and international ozone transport into Oregon. We ask that EPA 
develop guidance that addresses ozone transport from Asia and provide teclmical assistance to 
stales dealing with this issue. 

In summary, Oregon welcomes EPA’s proposal to lower the ozone NAAQS, based on 
advice provided by the Clean Air Act Science Advisory Committee, in order to provide adequate 
protection to human health and welfare. With the lower ozone standard Oregon and other states 
in the West will face unique implementation challenges. Mainly these challenges come from the 
inadequate understanding of background ozone and lack of tools to deal with emissions sources 
that are outside of the state’s control. We recommend that EPA develop thorough guidance and 
tools to address the exceptional events criteria for wildfires and long-range transport. 





David Collier, Air Quality Manager 
Oregon Department of Environmental Quality 


Date 
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Getting to Know Dr. Michael Honeycutt. 
Director, Toxicology Division 


.Meefins GuireRt-si^idard <?S ppb) 
frwnpresenl day ozone levels^ „ 

Going from present levels to 70 ppb 
Going from present levels to 65 ppb 


Net imnact on Mniialitv 


By Dr. MichssI Honeycutt 
Uirector. iCEu ToxicoiogyDmm 

^ he EPA is considering lowering 
the existing nations! eight-hour 
ozone standard from its current 
level of 75 parts per billion (ppb) 
to a much lower range, betw’een 70 and 
60 ppb. i'lowever. after an in-depth review 
of the EPA’s analysis, as well as a thorough 
study of the relevant scientific literature, 
the TCEQ has concluded that there will 
be tittle to no public health benefit from 
lowering the current standard. 

Surprisingly, the EPA’s own modeling 
in 12 cities across the country indicates 
the net result will be increased mortality 
in some areas, inciiiding Houston and 
Angeles. The EPA did not perform the 
analysis for other cities in Texa.s. 

There is no doubt that, at some higher 
level, ground-level ozone is harmful to 
human health. The question i.s, has the 
EPA adequately demonstrated that lowering 
the ozone standard to 70-60 ppb would 
actually have health benefits? We think 
that the EPA’s process of setting ozone 
standards has not .scientificaiiy proven this, 
and that further lowering of the ozone 
standard will fail to provide any measurable 
increase in human health protection. 

The EPA’s own modeling in its Health 
Risk and Exposure Assessment (HREAl 


Or. Michael E. Honeycutt is a dedicated, distin- 
guished scientist who has served the people 
of Texas through his work for the Toxicology 
Division of the TCEQ since 1 996. He has served 
as director of the diwsion since 2009. 

He is a dedicated family man. He and 
vwfe Lucinda have been married for 27 years 
and have two sons; Ethan, a sophomore at 
UT Dallas, and Adam, a senior at Pfiugerville 
High School. They have lived in Pfiugerville for 
18 years, where he is active in his church and 
in the Soy Scouts. Mis hobby is woodworking, 
atthough he admits it’s hard to find time to 
pursue K as much as he would like. 


• Dr. Honeycutt 
loined the TCEQ after • 
working for the U.S. Army Corps of Engineers 
in Misstssippi. He has a bachelor's degree. ' 
and Pb.D. in toxicology from the University of. 
Louisiana at Monroe, 

Dr. Honeycutt isa fullmember oMhe 
. Society of Toxicology,: a iworidwide professional . 
and scholarly organization of scientists from . . 

. academic institutions, .government,ancl industry 
representing the great variety of. scientists who . . : 
practice toxicology in the U.S, and abroad. : ' . .. - 

■ : .Continued on page 2 . 


Number of Premature Deaths in Houston Predicted by EPA 


Going from present levels to 60 ppb 35 more deaths 

This table, which was made using EPAs own modeling, indicates that reducing ozone in the Houston 
area will actually result in increased premature deaths. Whether this predicted result is factual, or if 
it just highlights flaws in the EPA's interpretation of the data, it casts doubt on the science being used 
to justify EPA's proposed lower ozone standards. 

Based on 2009 data— tPA. tinsL 


COMMISSION 


RONMENTAL DUAltTY 
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indicates that lowering ozone concentra- 
tions would actually result in more deaths 
in some cities (Appendix 7, page 7B-2 of the 
Either this indicates that lowering 
the ozone standard defeats its staled 
purpose of protecting human health, or it 
indicates that something is wrong with the 
EPA's interpretation of the data. Either way' 
it’s not a good argument for lowering the 
ozone Standard- 


Further, ttie EPA is not very forthcom- 
ing about the incre^ed deaths. It’s not 
mentioned in the executive summary of 
their nolia’ atalvsis. but it’s found on page 
1 15 of Chapter 3, more than one third (rf 
the way throi^h Uie 597-page dociunenL 
The EPA’s proposed lower ozone stan- 
dard derives much of its claimed benehU 
from associating ozone with worsening 
asthma. The problem with this association 


is that ast hma diagnose s Q are increasing 
in the U.S.. yet nationwide, air quality is 
nnjsraving. If asthma w'ere actually tied to 
ozone, you w’ould expect to see the instances 
of a.sthma decreasing, not increasing. In fact 
data from Texas hospitals show that asthma 
admissions are actually highest in the win- 
ter, when ozone levels are the lowest 
The evaluation of the proposed ozone 
standard was performed by the TCEQ 


Dailas County 

Quarterly Average Peak 8-hr Ozone vs : \ 
Quarterly Hospital Age-Adjuste(j Admission Rate, Dallas County 
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Denton County 

Quarterly Average Peak 8*hr Ozone vs 
Quarterly Hospital Age-Adjusted Admission Rate, Denton County 
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Data collected from Texas hospitals indicates that admissions for asthma are actuaily highest 
in the winter, when ozone concentrations are normally lowest. This casts turther doubt on the 
EPA's assertion that ozone is an important driver of asthma symptoms. 


Getting to Know Dr. Michael Honeycutt, 
Direetw, Toxicoii^y Divi^on (continued) 
He has co-authored scientific articles , 
on a wide variety of toxicological subjects 
in a number o( scientific journals, and 
is cited three times in the Encyclopedia 
of Toxicology. Dr. Honeycutt has given 
invited testimony before the O.S. House 
of Representatives four times, and has 
appeared'before the Texas Legislature 
numerous times. • • ' 

He frequently participates on commit- 
tees, boards, worlish'ops'and'fwnels, and 
has presented at dozens of symposia and 
conferences across the United States. • • 

“i consider myseif extrerriely lucky.to be 
leading our team of 15 toxicologists^" lie sajd; 
“No state has a more dedicated, .'distinguished 
team of scienfists conimitted to. wiving. ' ' 
its citizens. Theexcelie'nce'of tHeir. vvofkin' . .. 
setting safe exposure leve^.fora wide.varlety .. 
of chemicals and compddnds ,is;recpghized:; ; 
when these levels are addittcd. by. 
states andcount'rieSi’’''':(''."'':':.;'V..'.''’'’.:''.'\^ 

.“j loveinyjbb;"hisaidi.'‘A^ 
love following the facts.td aconcitisidriv^e^ 
if it is contrary tO:accepted.wisdom:":.^^ 

:. Or. Honeycutt says hid data are'nt always . 
welcome. “1 was cussed out by the m'ayor' of 
a West Texas town when I told hlm to shut 
down the town’s water supply because of 
contamination, ^d I pushed the agency to , 
do a large-scale monitoring survey in the 
Barnett Shale when I saw a couple of benzene 
readings that were concerning to me," 

“I always tell people,. ‘Show me w^iere , 
I’m wrong,' and I’m willing to accept if if ttiey 
do. Thai's the definition of science. I also love 
the fact that I’m expected to interpret data 
objectively. 1 don’t have to hype data in hopes, 
of getting a grant or donations to ftmd my 
position," said Dr. Honeycutt. "C? 
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Toxicology Division, which consists of 
iO Ph.D. and five master's level scientists. 
Our scientists specialize in toxicology 
and risk a.ssessmerit related to air con- 
taminants, and set guidelines and toxicity 
factors that are adopted by many different 
states and countries. 

The sciences (toxicology, molecular 
biology, biochemistry, cell biology, chem- 
istry, just to name a few) used to set the 
EPA's standards are complex and technical. 
Toxicology Division members Stephanie 
Shirley (Ph.D., UT MD Anderson Cancer 
Center, molecular carcinogenesis), Sabine 
Lange (Ph.D. UT MD Anderson Cancer 
Center, biochemistry and molecular 
carcinogenesis), Neeraja Erraguntia 
(Ph.D., LSU, physiology, pharmacology 
and toxicology), and I immersed our.selv>es 
in ozone toxicology and epidemiology. We 
presented a paper titled "A Toxico l ogical 
R eview of the Ozone NA4Q.S " § at various 
professional meetings, and are helping 
prepare ground-breaking analyses of 
the ozone data for publication in peer- 
reviewed journals. 

Below are a few facts and simplified 
explanations of the TCEQ’s conclusion 
that a lower ozone standard i,? not justified. 

You can find links to other references 
and ozone information at < www,tceQ.texas. 
gov/got(Vozone-science >g|. 


Sensitivity of Asthmatics to Ozone: 

■ Exposure of human volunteers 
to ozone showed similar lung 
effects in asthmatics and in 
non-asthmatic subjects. Addition- 
ally, children are no more sensitive 
to ozone than are young adults. 

Mortality Caused by 
Long-term Exposure to Ozone: 

■ Only 1 out of 12 studies considered 
by the EPA showed an associatiem 
between long-term exposure to 
ozone and early death (after consid- 
ering oUier pollutants). TTiis single 
study is used by the EPA as evidence 
that long-term exposure to ozone 
causes mortality. Interestingly, this 
study did not show higher mortality 
in Southern California, where some 
of the hipest ozone levels in the 
country are measured. 

Ambient Ozone Concentrations Don’t 
Represent Real-worid Exposure: 

■ Ozone is an outdoor air pollutant, 
because systems such as air 
conditioning remove it from indoor 
air. Since most people spend more 
than 90 percent of their time 
indoors, we (and the people in 
the epidemiology studies used to 


justify lowering the standard) 
are rarely exposed to significant 
levels of ozone. 

■ Even people who work outdoors 
are exposed to, at most, 60 percent 
of the ozone concentration that is 
measured at an ambient monitor. 
.Additionally, there are ozone 
standards particularly for workers 
to easure that they are protected. 

■ For ozone to cause a slight change 
in lung function in clinical 
studies, people need to be exposed 
to outdoor levels of ozone for 
hours while vigorously exercising 
(example: 6 hours of bicycling). 
These changes in lung function are 
often so small that they are within 
a person's normal daily variation. 

■ Epidemiology studies show an 
association between a person’s 
likelihood of dying, and the 
outdoor concentrations of ozone 
in the days before (or the day oO 
a person’s death. However, we 
spend most of our time indoors 
(particularly people who are near 
death), so the people in the slud- 
ie.s were expo.scd to levels of ozone 
that are far below those that cause 
any clinical effect. 

Problems with Implementing 
a New Ozone Standard: 

• Some places in the U.S. have 
background levels of ozone that 
account for up to 80 percent of 
total ozone. Background ozone 
occurs naturally, or is transported 
from other countrie.s. The EPA 
docs not take this into account 
when making the rule. 

■ Ozone is not produced directly, 
but instead forms when other 
chemicals (particularly nitrogen 
oxides) react with sunlight. 
However, ozone chemistry is 
complicated, and the same 
nitrogen oxides that produce 
ozone can also react with existing 
ozone to remove it from the air. 

So places that have high nitrogen 
oxide production (such as areas 




per :TiO% decrease ki relativ6:)nb(H!^ 
rtatity par.'ioss decrease In; 

t. 

.Card'lov^dlar rn'shatrty Wnh sr^ 

: ' sv Alcohdi-related mortaftty' with, a- 3% increa^'in unerr^oymefit) 
Total inaease'ih mortality itt January When compart to August ' 
Mortality of hospital patients during winter holidays 
, Total mortedity with a rC increase in t^peralure 
Total mortality with a iO ppb' mcreaw in ozone 






Many factors Influence mottalify, and the effect of an increase in ozone by 10 ppb is liny in 
comparison to these other infiuences. 
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near roads), often have lower 
ozone ievels. 

■ Because ozone chemistry' is 

complex, lowering ozone-producing 
chemicals in the cities w’ouid 
decrease ozone in the suburbs, 
but could increase ozone in the 
inner-cities (because there will be 
a decrease in the nitrogen oxides 
that can remove ozone). This means 
that, according to EPA predictions, 
those living in the inner cities could 
bear more health burdens, while 
people on the outskirts enjoy the 
predicted benefits. 

Proponents of lower ozone standards 
sometimes advance the argument that even 
if the lower standards are not scientifically 
Justified, what is it going to hurt to have 
cleaner air? The answer is, why regulate 
something that is not really going to have 
a benefit? That effort .should be put into 
regulating something that will have a 
benefit — perhaps air toxics— perhaps figur- 
ing out what is causing increased reported 
rates of asthma— perhaps looking at indoor 
air quality, which probably has a bigger 
impact on health than outdoor air quality, 
because data shows Americans likely spend 
at least 90 percent of their time indoors. 

There are costs to regulation, Increased 
regulatory costs make nearly all goods and 
services more expensive, particularly 
energy. There is a real, human cost result- 
ing from higher energy bills, especially in 
Texas. For poor Texans (and many poor 
Texans are elderly Texans), being able to 
keep their home coo) on hot and hunfid 
summer days has a real health benefit. 

If an area violates an ozone 
standard., it is in nonatlainment, and new 
regulations are imposed, with the goal 
of bringing those areas into attainment. 
Those regulatiotfs and the expenses they 
impose make it more difficult and more 
expensive for many existing businesses 
and industries to operate, and those costs 
are eventually passed on to the consumer. 


Being in nonattainment also means 
that new businesses that praluce 
quali^ing emissions may have to purchase 
emissions offsets to open their doors, or 
consider (^ning their business in another 
area that is in attainment. 

If the EPA decides the new ozone 
standards should be at the lower end of 
the range, close to W) piA, it is likely that 
areas like El Paso; San Antonio; Wctoria; 
the Tyler region in East Texas; the I-H 
35 corridor between San Antonio and 
DallaS'Fort Worth, including Austin and 
Waco: Beaumont and Port Arthur; parts 
of the Panhandle and Rio Grande Valley; 
and Big Bend National Park would be in 
nonattainment. 

For the DFW and Hcaiston-Calveston- 
Brazoria areas, wliich are already in 
nonattainment, and already heavily 
regulated, readiing attainment would 
become even more difficult and further 
impact economic growth. All residents of 
these areas would be affected. 

A study commissioned by the National 
Association of Manufacturers found that, 
in a scenario where new ozone standards 
constrained natural gas production, elec- 
tricity prices could increase by 15 percent 
for residential customers and 23 percent 
for industrial customers. The study found 
that the new ozone standards could reduce 
U.S. GDP by $270 billion per year and 
result in 2.9 million fewer job equivalents 
per year on average through 2040. 

The Clean .Air Act which sets air quality 
standards for six pollutants including 
ozone, is the only federal environmental 
law that expressly forbids the EPA from 
considering the feasibility and costs of 
attaining a standard. In my mind, that 
should set the bar higher for the science. 
TTiis is particularly the case with ozone, 
because the economic costs w-ouid be 
enormous, and the standard will be almost 
unachievable even if the public is able to 
bear those costs. There should be no doubt 
that lowering the standard will result in 


health benefits, but that is not the case for 
this consideration of the ozone standard. 
How can the EPA in good conscience make 
a policy decision this expensive when the 
data arc so contradictory that their own 
modeling predicts more deaths in some 
areas from lowering the standard? 

I’m often asked, wouldn’t it be easier 
to just accept what the EPA does? Isn’t it a 
lot of trouble to try’ to affect the direction of 
the EPA’s 16,000 employees and $8 billion 
budget? Yes. of course that would be easier, 
but it wouldn’t be the right thing to do. 

Environmental regulations should be 
based on sound science. If they are not, 
then it opens the door for regulations that 
are based on politics, or on other rea.sons 
that do not benefit the public, The TCEQ 
has been provided with the expertise 
and funding to do research and science 
to assure that regulations are effective 
and beneficial to the environment and to 
public health. Thai is what the legislature 
and the people of Texas task us to do, and 
we take that task very seriously. ^ 


Information Online 

EPA's Health Risk and Ejqjosure Assessment 


ERA’S Policy Assessment ; 
s„ p,3,:20Q8.,:,pa.(ti m i; . 
Asthma Ihforniatibri, . 


Ozone Leyels/rrends.:.,f:...h:^..^;^ 

v ww ,ei)a,gqv/ai,rtr end sfQz on9 .ht mi : . 

A Toxicological Review of the Ozone NAAQS ' 
iox/ozcine/suDefconference.Odf • 
Links to Addiliona! Ozone information 


NAM Economic Report 
vyww.nan.orq/Saecial/Media-CamoaiQn,’' 


SS5""SIS Natural Outlook is published monthly by Uw TCEQ’s Agency C(wvramicatiwis OM^. Artides are not ccwri^ited and may be reproduced. (Photos and 
W graphics that are credited to other sources may n« be used wtiKxit Bict pemtsston-l Please aedil the TCEQ for material used and send a copy to the editor: 

~ Natural Outlook, MC 118. TCEQ. P.O. Box 13(^, Au^n, TX 78711-3087. Or e-m3il<ac@lce<j.texas.gov>. w fax 512-239-5010, 
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TCEQ The TCEO is an eeusi upportunfly anployer. Ihe agency does not idow Oso g nei aio n on Ac basis of race, color, national origin, sex. disrAiiity, age. sexual orientation, or veteran status. 
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degree horizontal grid resolution). The lateral boundary conditions from the global model were 
used as inputs for the regional simulation. Four scenarios were modeled; 

• a 2007 base case simulation which was also the basis of the air quality modeling 
performed for the 2"“ draft ozone REA and is described in more detail in Appendix 4b 
of EPA (2013b) 

• a natural background run with anthropogenic ozone precursor emissions*® removed in 
both the global and regional models'* 

• a North American background run with anthropogenic ozone precursor emissions 
removed across North America in both the global and regional model simulations 

• a U.S. background run with anthropogenic ozone precursor emissions removed over 
tlie U.S. in both the global and regional model simulations 

The source apportionment modeling was also ba.scd on a regional scale air quality model 
(CAMx at 12 km horizontal grid resolution) tliat used the same lateral boundary conditions from 
the 2007 base global modeling scenario. EPA used the Antliropogenic Precursor Culpability 
Assessment (APCA) tool in this analysis. The APCA tool attributes ozone production to 
manmade sources whenever ozone is determined to result from a combination of anthropogenic 
and biogenic emissions (Environ, 201 1), The APCA methodology calculates natural ozone as the 
production resulting from the interaction of biogenic VOC with biogenic NOx emissions. Eleven 
separate source categories were tracked in the EPA source apportionment analysis, including five 
boundary condition terms and six in-domain sectors: 

• Boundaty condition terms:*'* 
o Northern edge 
o Eastern edge 
o Southern edge 
o Western edge 
o Top boundary 


In the global model, only emissions from natural sources were used (i.e., VOC, NOx, CO) and methane was reset 
to pre-industrial levels (700 ppb) to reflect natural contributions. In the regional modeling, the methane levels were 
left unchanged. 

' ' Note that methane is not modeled as an e.xpUoit species in CMAQ but instead is treated as having a constant 
concentration. Therefore, although methane was reduced to pre-industrial levels in the global GEOS-Chem nm used 
to create boundary conditions, methane was assiuned to be equal to modern-day levels in the CMAQ model runs. 
Since methane reactions occur on relatively long timescales, this discrepancy is not expected to have a large impact 
on modeled background ozone levels. 

It should be noted that although boundary conditions are treated as part of apportionment-based USB for this 
analysis, in some cases they may be influenced by US anthropogenic emissions that are advected out of the model 
domain and recirculated back into the U.S. This is not expected to make a substantia! impact on results. 
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HIGHLIGHTS 


► Oj at mid-latitudes of the N.H. is fiat or declining in the last 10-15 years. 

► O3 in S.H. subtropics and mid-latitudes increased earlier but has leveled off. 

► 15-year moving trends reveal clianges in both high and low 03 concentrations. 

► Precursor (NOx) reductions in Europe and N.A, likely contribute to O3 decline. 
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Longer-term (i.e.. 20-40 years) tropospheric ozone (O3) time series obtained from surface and ozonesonde 
observations have been analyzed to assess possible changes with time through 2010. The time series have 
been seleaed to reflect relatively broad geographic re^ons and where possible minimize local scale influ- 
ences. generally avoiding sites close to larger urban areas. Several approaches have been used to describe the 
changes with time, including application ofa time series model, running 15-year trends, and changes in the 
distribution by month in the O3 mixing ratio. Changes have iieen investigated utilizing monthly average.?, as 
well as exposure metrics thatfocuson specific parts of thedisrribution of hourly average concentrations(e.g., 
low-, mid-, and hi^-level concentration ranges). Many of the longer time series (-30 years) in mid- 
iacitiides of the Northern Hemispheie. including tliose in Japan, show a jjattern of significant increase in 
the earlier portionofthe record, with a flattening over the last 10-15 years. It is uncertain ifthe flattening of 
the O3 change over Japan reflects the impact of O3 transported from continental East A.sia in light of reported 
O3 increases in China. In the Canadian Arctic, declines from the beginning of the ozonesonde record in 1980 
have mostly rebounded with little overall change over the period of record. The limited data in the tropical 
Pacific suggest very little change over the entire record. In the southern hemisphere subtropics and mid- 
latitudes. the significant increase observed in tlie early parr of the record has leveled off in the most 
recent decade. At the South Pole, a decline observed during the first half of the 35-year record has reversed, 
and O3 has recovered to levels similar to the beginning of the record. Our understanding of the causes of the 
longer-term changes is limited, although it appears that in the mid-latitudes of the northern hemisphere, 
controls on O3 precursors have lilwly been a factor in the leveling off or decline from earlier O3 increases. 

© 2012 Eisevier Ltd. Alt rights reserved. 


* Corrc.sponding author. CIRES, University of Colorado. Boulder, Colorado. USA 
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1352-2310/$ - see front matter © 2012 Elsevier Ltd. All rights resCTVcd. 
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1. Introduction 

Recently, particuiarattentioii has focused on tropospheric ozone 
(O 3 ) as a climate forcing constituent (Shindcii et al., 2012)and as an 
impediment to attainment of air quality standards (McDonald- 
Ruiler et al.. 2011 ). in addition tropospheric O 3 plays a key role in 
the oxidative chemistry of the atmosphere through its participation 
in the production of the hydroxy! radical (Levy. 1971). A recent 
report (HTAP, 2010) has reemphasized the importance of the long- 
range transport of pollution-produced O 3 to the hemispheric O 3 
background concentration. Two workshops (Logan et al., 2010; 
Schultz et al., 2011) have emphasized the need for a more 
systematic assessment of tropospheric O 3 changes. Several publi- 
cations have presented results on O 3 changes in Europe and mid- 
latitudes of the Northern Hemisphere (N.H.) (Logan cl al., 2012; 
Parrish et a!., 2012) as well as broader regional changes (Oilmans 
et al,. 1998. 2006; Vingarzan. 2004). Oltmans et al. (2006) noted 
that continental Europe and Japan showed significant inaeases in 
the 1970s and 1980s but that tropospheric O 3 amounts appeared to 
have leveled off or in some cases declined in the more recent 
decades. Logan et al. (2012) described the decrease in O 3 over 
Europe since 1998. with the largest decrease during the summer- 
time. Using Zugspitze data for 1978—1989 and the mean time series 
from three Alpine stations since 1990, Logan et al. (2012) found that 
the O 3 increased substantially in 1978-1989 (Le.. 6.5-10 ppb but 
began to exhibit a reduced rate of increase in the 1990s (Le.. 2.5— 
4.5 ppb) with decreases in the 2000s (i.e., 4 ppb) in summer with 
no significant changes in other seasons. Overall in summer no trend 
was noted for the 1990-2009 period. 

This work updates through 2010 the temporal trends at back- 
ground O 3 monitoring site.s around the world in both the Northern 
and Southern Hemispheres. Background O 3 is defined differently by 


various researchers (McDonaid-Builer et a!., 2011). Zhang el al. 
( 2011 ), using a model, estimated background by eliminating 
precursor sources in North America. Here it is used in a more 
general way to describe conditions where local or identifiable 
regional sources are not prominent or have been excluded. An 
example is the use of downslope (nighttime) observations at Izana 
and Mauna Loa as representative of free tropospheric O 3 at the 
altitude of the station. In addition, characteristic trends are inves- 
tigated at sites that are not necessarily considered to be background 
O 3 monitoring sites (e.g., Whiteface Mountain. New York and 
several US National Park locations) but are in key locations that 
have particularly long, continuous records. A number of represen- 
tative ozonesonde locations that have tong records provide key 
information on tropospheric O 3 changes above the boundary layer. 
TTiese sites extend the time period of tropospheric O 3 obsei'vations 
and provide information on the representativeness of the surface 
trends for lower tropospheric O 3 changes in general. The earliest 
ozonesonde records date from the late 1960s or early 1970s, while 
a number of other .sites begin in the 1980s. In addition to length of 
record, the ozonesonde locations have been chosen for broad 
representativeness of a region. As with surface locations, a selection 
of sites is chosen rather than a comprehensive analysis of every 
available location. This work represents an extension and update of 
earlier studies (Oltmans et ai., 1998, 2006) that also focused on 
providing a broad geographic perspective on O 3 changes. 

Information on the pattern of changes is provided by the 
distribution of hourly average concentrations as higher hourly 
average O 3 concentrations are reduced as a result of lowering NOx 
emissions. Lcfohn et a!. ( 1998) noted that as O 3 levels improved (i.e., 
the environment experienced lower O 3 exposures) due to reduced 
emissions, reductions in the number of high hourly average 
concentrations, as well in the number of low hourly average 


Table 1 

Location of sitiface and ozonesonde stations. 


Station 

Ut. 

Lon. 

Elcv(m) 

Period 

Type 

Resolute, NWT, Canada 

74.7N 

95.0W 

64 

1981-2010 

Ozonesojidc 

Barrow, Alaska. USA 

71, IN 

156,6W 

n 

1973-2010 

Surface 

Denali NP. Alaska. USA 

63.7N 

149.0W 

661 

1987-2010 

Surface 

Churchill. Manitoba. Canada 

.S8.8N 

94.1W 

35 

1981-2010 

Ozonesonde 

fzimonton, Aibeita, Canada 

53.6N 

114.1W 

766 

1981-2010 

Ozonesonde 

Goose, Ncwfndlnd. Canada 

.S3.3N 

60.3W 

44 

1979-2010 

Ozonesonde 

Mace Head. Ireland 

53,2N 

9.54W 

25 

1988-2010 

Surface 

Glacier NP, Montana. USA 

48.5N 

n4.ow 

976 

1989-2010 

Surface 

Hohenpeissenberg, Germany 

47.8N 

11, OE 

975 

1966-2010 

Ozonesonde 

Zugspiczc. Ccnnany 

47,4N 

11. OR 

2962 

1978-2010 

Surface 

Whiteface Mfn,. NY. USA 

44,4N 

73.9W 

1484 

1973-2010 

Surface 

Sapporo. Japan 

43.1 N 

141.3E 

19 

1967-2010 

Ozonesonde 

Ussen NP, Calif.. USA 

40,.SN 

121,6W 

1756 

1987-2010 

Surface 

Kouldcr. Colorado. USA 

40.0N 

105.0W 

1745 

1985-2010 

Ozonesonde 

Rocky Mtn., NP. CO, USA 

40,3N 

I05.6W 

2743 

1989-2010 

Siiifacc 

Pinedale, Wyoming, USA 

42.9N 

109.8W 

2388 

1989-2010 

Surface 

Ryori. Japan 

39,ON 

141.8E 

260 

1991-2010 

Surface 

Wallops IsU Virginia, USA 

3733N 

7S.SE 

13 

1971-2010 

Ozonesonde 

Tsukulsa (Tateno), Japan 

36.1 N 

140.1E 

31 

1968-2010 

Ozonesonde 

Tudor Hill. Bermuda 

32.3N 

64.9W 

30 

1988-2010 

Surface 

Izafia. Tenerife. Spain 

28, 3N 

163W 

2800 

1988-2010 

Surface 

Naha, japan 

26,2N 

127.7E 

27 

1989-2010 

Ozonesonde 

Minamitorishima. Japan 

24.3N 

154.0E 

8 

1994-2010 

Surface 

Hilo. Hawaii. USA 

19.7N 

155.IW 

11 

1982-2010 

Ozonesonde 

Mauna Loa, Hawaii. USA 

19.5N 

155.6W 

3397 

1973-2010 

Surface 

Matatula Pi.. Am. S.imoa 

14.3S 

170.6W 

82 

1976-2010 

Surface 

Pago Pago. American Samoa 

i4,5S 

170.5W 

10 

1995-2010 

Ozonesonde 

Cape Point, South Africa 

34.4S 

18.5E 

230 

1983-2010 

Surface 

Cape Grim, Australia 

40.7S 

144.7E 

104 

1982-2010 

Surface 

Baring Head. New Zealand 

41 .45 

174.9E 

85 

1991-2010 

Surface 

Uuder, New Zealand 

4.S.0S 

169.7E 

370 

1986-2010 

Ozonesonde 

Syowa, Antarctica 

69.0S 

39.6E 

21 

1966-2010 

Ozonesonde 

South Pole, Antarctica 

90.0S 

— 

2840 

197.5-2010 

Surface 





1986-2010 

Ozonesonde 
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concentrations occiuTed. The reduction in the number of low 
hourly average O 3 concentrations was associated with lack of NO* 
scavenging (US EPA, 1996). L.cfohnetal. (1998) noted that as the site 
air quality improved, the distribution of the hourly average 
concentrations appeared to move from both the high end as well as 
the low end of the distribution Coward the center (i.e., 30-60 ppb). 
In our analysis of the O 3 time series, we use a number of techniques, 
some of which were employed in previous research efforts 
(Oilmans et al., 2006; Lefohn et al.. 2008; Oilmans et al, 2008; 
lefohn et al., 2010). Using the monthly average concentrations, 
a linear regression that simultaneously estimates contributions for 
seasonality and various types of temporal trend is used. An auto- 
regressive time series mode! (Harris et al.. 2001) is applied to 
each site evaluating the changes in monthly average concentrations 
to estimate O 3 temporal trends at individual sites. In addition, 
changes in the peak, mid-level (.50-99 ppb). and low hourly 
average O 3 values ( 'CSO ppb) were investigated using two exposure 
metrics and the quantification of the monthly changes in the 
distribution of hourly average concentrations. We have character- 
ized the trends in the distribution of the hourly average mixing 
ratios in intervals to better understand the changes in interval 
frequency over time. With a lifetime of 10-30 days, the local 
tropospheric O 3 signal will include a hemispheric component. 
Superimposed on this signal will be distinct regional characteristics 
resulting from O 3 precursor emissions and variations in long-ran,ge 
transport (including stratospheric exchange). The analysis pre- 
sented in this study characterizes O 3 changes within various 
geographic regions as a way of organizing the presentation of the 
changes. The characterization of changes in the frequency of high-, 
mid-, and iow-level hourly average concentrations over time 
provides investigators with quantitative infoniiation for assessing 
possible physical processes associated with observed changes. 

2. Tropospheric ozone time series 

2.J. Data sets 

The O 3 time series sites considered here are listed in Table 1 with 
relevant information on the location, altitude, and length of the 
record. The data have been gleaned from a number of sources, 
including the World Data Centre for Greenhouse Gases (WDCGC), 
the World Ozone and Ultraviolet Radiation Data Centre (WOUDC). 
and the US EPA Air Quality System (AQS) data base. A number of the 
data sets have been updated through 2010 by authors participating 

in thi.s study. Data quality control ha.s been carried out by the 
institution responsible for managing the measurement program at 
the individual locations. A number of the surface and ozonesonde 
sites are World Meteorological Organization (WMO) Global Atmo- 
sphere Watch (GAW) locations and follow measurement proce- 
dures con,sistent with their recommendations (Smit et al., 2007; 
Calbaliy and Schultz, submitted for publication). However, detailed 
methodological records, including a histoiy of changes, are not 
widely available. The national air quality data measurements follow 
procedures established by national agencies, such as the US EPA. 
The uniformity of the procedures and the homogeneity of the time 
series are not. however, assured over the multi-decade series 
considered here. For many of the time series used in this study, the 
participating authors have provided additional information on the 
time series characTeristics so that these data are at a quality level 
deemed appropriate for the analysis carried out here. 

2.2. Analysis approaches 

Ozone clianges are considered over several time periods to 
assess tlie way such changes have evolved over time and to place 
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the most recent time period (1.5-20 years) in perspective. The 
longest ozonesonde records considered here go back at least 40 
years, while several of the surface records are over 35 years in 
length. For the three long ozonesonde records (Hohenpeissenberg, 
Wallops Island, and Tsukuba). the record is analyzed over 40 years. 
For the surface O 3 series with records between 32 and 35 years, the 
entire record has been used. Where the time series are at lea.st 30 
years in length, trends for periods of 30 and 20 years are consid- 
ered. The uniform periods of 30 years and 20 years allow compar- 
ison of the changes among the sices as well a.s assessment of recent 
changes provided by running 15-year trends of the W126 metric 
(Lefohn and Runeckies. 1987; Lefohn et al.. 1988). The W126 index 
accumulates the weighted hourly average concentration over the 
entire distribution for a specified period, with the result that the 
middle and upper portions of the distribution are accentuated 
(Fig. la). An additional exposure metric, the W_Low. has been 
developed for this analysis to assess changes in the lower mixing 
ratio range (i.e., <50 ppb) that may be associated with reductions in 
anthropogenic emissions. Unlike the W126 metric, the W_Low 
metric places greater weight on the lower portion of the distribu- 
tion (Rg. lb). In this analysis, the focus is on whether increasing or 
decreasing trends are obseived in the W_Low index. An increase in 
the W_Low index implies that the frequency of hourly average 
concentrations is increasing at the lower hourly average mixing 
ratios (i.e.. <50 ppb), while a decrease in W_Low index implies that 
the frequency of hourly average concentrations in the low end is 
decreasing, with the result that the concentrations are shifting from 
the low to the mid-level range. As a confirmation chat the W_Low 
index is characterizing the .shifts properly, the change in the hourly 


a W1 26 Weighting Function 



20 40 60 80 100 120 

Mixing Ratio (ppb) 


W_LOW Weighting Function 



Fig. 1. Form of the weighting function for computing the 24-h (aj W126 and 
(b)W_Low exposure metrics for each month from the hourly average O 3 mixing ratios. 
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average mixing ratios using 10 ppb intervals is characterized over 
the period of record. This information is used to identify statistically 
significant trends for each month by characterizing the changes in 
frequency within each of the 10 ppb increments (i.e.. bin) of the 
distribution. For both the W126 and W_Low metrics, the accumu- 
lation is performed over a 24-h period- 

2.3. Trend computation 

Several approaches were used to determine the changes with 
time in the O3 time series. These methods have been described in 
detail in earlier publications (Oitmans et al.. 2006; Lefohn et al., 
2010) but are briefly summarized here. The data from each loca- 
tion are treated as individual time series because we are looking for 
a pattern across monitoring sites within a .specific region to 
investigate whether similar patterns of change exist within 
a region. Therefore, the data from multiple sites are not combined. 
The time series is not considered to be a continuous series when 
multiple consecutive years are missing. Varying data capture 
criteria were used depending on the analysis approach. These are 
noted below in describing the results from the various analyses. 

Using monthly average concentrations, the overall O3 trend is 
computed in a two-step process (Harris et ai., 2001). Monthly 
values at sites with a veiy small diurnal variation, observed at some 
island and higher-altitude locations, are constructed from daily 24- 
h averages. For continental boundary layer locations, where urban 
nighttime loss is significant and in some cases daytime regional 
enhancements are present, an 8-h daytime average (1100—1800 
LST) is used. For Mauna loa. Hawaii and Izana (Canary Islands), 
where a significant mountain wind regime prevails, the nighttime 
(0000-0800 LST) downslope data are taken as most representative 
of the troposphere at the altitude of the station. The O3 profile data 
are averaged into several layers in the troposphere; Surface- 
850 hPa. 850-700 hPa. 700-500 hPa, and 500-300 hPa (approx- 
imately Sfc-1.5 km, 1.5-3 km, 3-6 km, and 6-9 km). 

The first step of the trend calculation uses an auto-regressive 
model that incorporates explanatory variables and a cubic poly- 
nomial fit rather than a straight line for better representation of 
the long-term variations. The explanatory variables include 
a seasonal component, 500 hPa and 100 hPa temperatures. Q80 
and ENSO indices. The model accounts for serial correlation in the 
O3 data and minimizes the residual variance of the model fit by 
regressing to known sources of 0.3 variability noted above. The 


second step determines the O3 tendency (trend line) and growth 
rate curves (Harris et al.. 2001 ). A lx)otst!ap method (Harris et ai., 
2001) produces 100 statistical realizations of the population from 
which the original data were drawn by combining the tendency 
curve with randomly selected residuals from the curve according 
to month (Harris et al.. 2001 ). The growth rate cuive is obtained by 
numerical differentiation of the tendency curve with the 95% 
confidence limits determined using the standard deviation of the 
growth rate curves from the 100 bootstrap samples. The average 
O3 growth rate, which is the average of the monthly values on the 
growth rate curve, is a measure of the overall change. Seasonal 
changes are examined by comparing the decadal seasonal varia- 
tion for three periods: 2001-2010, 1991-2000 and 1981-1990. 
For the time series with the longest records that go back into 
the early 1970s. the segment from the beginning of the record (or 
1971 if the record begins earlier than 1971) to 1980 was also 
considered. 

The Theil estimate (Hollander and Wolfe. 1999) was used to 
estimate the trend slope for the running 15-year trends for the 
W126, W_Low. Tlie Theii estimate is a non-parametric estimator 
that is numerically identical to the ordinary least squares (OLS) 
slope estimate when the OLS model assumptions are satisfied. The 
Theil estimate is determined as the median of slope estimates 
calculated as the slope of the line passing through paired points for 
all point pairs in the data set of interest. To test for statistical 
significance, Kendall’s tau test (lefohn and Shadwick. 1991; 
Hollander and Wolfe, 1999) was used to determine significance at 
the 10% level. Because the tail probability of the distribution can 
change abruptly from year to year, the significance level of 0.10 was 
selected to reflect the degree of variability for the Kendall's r 
statistic over the range of years in the time series. The W126 and 
W_Low metrics were adjusted for missing values as follows: (1 ) the 
monthly value of each metric was calculated if at least 75% of the 
hourly data were available for a specific month (a corrected 
monthly cumulative metric was calculated as the uncorrected 
monthly cumulative metric divided by the fractional data capture), 
and (2) if a month with less than 75% data capture had the two 
adjacent months each having at least 75% data capture (a corrected 
monthly cumulative metric with less than 75% data capture was 
calculated as the arithmetic mean of the corrected monthly 
cumulative metrics for the two adjacent months). There was no 
restriction on the number of such interpolations during a specific 
year. If all of the months contained within a year or season had valid 


Table 2 

Surface ozone trends in X/decadc and ppbv/year for three time periods: Full record. 1981-2010. and 1991-2010 (±1 Standard EiTor). 


Station 

Full record (fir.st year}-2010 


1981-2010 


1991-2010 


Isi Year 

5t/dec 

t>pbyr-' 

X/dec 

ppb yr-’ 

SK/tlec 

ppb yr"' 

Barrow 

(1973) 

3.50 :i 1.04 

0,09 1 0.03 

1.28 ± 1.20 

0.03 i. 0.03 

5.00 :.t. 2.00 

0.13 ±0.05 

Denali Ni< 

(1987) 

1.09 ±1.19 

0.04 ± 0.04 



4,69 ± 1.49 

0.15 ± 0.05 

Mace Head 

(1988) 

2.47 :t 1.18 

0.09 i 0.04 



0,33 ±1.28 

0.0 i ± 0.05 

Glacier NP 

(1989) 

- 2.76 .± 1.19 

0.07 ± ao5 



2.79 ± 1.63 

-0.07 :t 0.04 

Zugspitze 

(1978) 

8.10 ±0.58 

0.39 ± 0.03 

2.76 ± 0.67 

0.14 ± 0.03 

0.94 ± 0.82 

0.05 ± 0.04 

Wliiteface 

(1973) 

2.10 ± 0.84 

0.09 ± 0.03 

1.80 ± a92 

0.0? ± 0,04 

-5.32 i. 1,43 

-0,22 -t 0.06 

Ussen 

(1987) 

4.43 i 1.16 

0.19 ± 0.QS 



3,01 ±1.15 

0,13 ± 0.05 

RMNP 

(1987) 

4.':^ ± 0.93 

0.22 ± 0.04 



6,69 ± 1,01 

0.33 i: 0,05 

Pinedaie 

(1989) 

1.87 ± 0.78 

0.09 ± a04 



-0.95 .± 0.86 

0.05 ±0.04 

Ryori 

(1991) 

5.44 ± 10.9 

0.22 ± 0-45 



5.44 ± 1.09 

0,22 ± 0.45 

Izana 

(1987) 

1.98 3 0.92 

0.09 ± 0.04 



3.11 ± 1.05 

0.14 ± 0.05 

Minamitorishima 

(19<M) 

-10.312.54 

-029 i 0.07 





Mauna Loa 

(1974) 

3.79 1 0.SM 

0.1610.04 

334 ±1.00 

0.14 ±0.04 

7.18 ± 1.69 

0,31 ± 0.07 

S.imoa 

(1976) 

0.73 ±1,41 

0J)1 ± 0.02 

3.48 ± 1.81 

0.05 i 0.02 

1.20 ±2.50 

0.02 ± 0.34 

Cape Point 

(1983) 

5.70 1 aso 

0.13 ± 0.01 



7,29 ± 0,67 

0.17 i 0.02 

Cape Cirim 

(1982) 

2.51 ± 0.55 

0.06 + 0.01 



3.44 ± 0.67 

0.09 ± 0.02 

Baring Head 

(1991) 

0.51 1 1.22 

not ± 0.03 



0.51 ±. 1.22 

0,01 ±0.03 

South Pole 

(1975) 

O.lSlO.54 

oni ± 0.02 

-022 ± a74 

-0.01 ±021 

7.07 ± 0,83 

0.20 ± 0.02 
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Table 3 

02onesonde layer trends %/decade and ppbv/year for three lime periods{±1 StandardError).Layer I Surface-850 bPa, Layer 2 850-700 hi'a, Liycr3 - 700— SOOhPa, Uyer 
4 - 500-300 hPa. 


Statiori 

Full record (Is 

iyear or 1971)-2010 


1981-2010 


1991-2010 



Isl Year 

%/dec 

fHibsT' 

%/dec 

ppb yr ' 

%/dec 

ppl> yi-' ' 

Resolute 

1. 

(1981} 

-2,98 ± 1-96 

-0.(» ± 0.06 

-298 4 136 

-0.09 4 0,06 

6.69 i 2.75 

0.21 :l. 0.08 

2. 


0.81 i 1,57 

0.03 ± 0.06 

031 4 1.57 

003 4 0.06 

9.62 .1- 2.0S 

0.39 .t 0,09 

3. 


- 0.07 1 135 

- aoo ± 0.07 

-0.07 4 135 

- 0.00 4 0.07 

8.11 i 1.90 

0-40 4 0.09 

4. 


0.!0 fc 2.64 

0.00 ± 021 

0.10 4 264 

0.00 4 0.2 i 

!5,nD 4,13 

1.17 .1. 0.32 

Churdiill 

1. 

(1981) 

-5.34 ± 1.18 

-0.18 ± OM 

-534 4 1.18 

-0.18 4 0.04 

2.82 t 1.96 

0.09 L 0.06 

2, 


-2.83 ±1-08 

-0.12 ± 0.05 

-233 4 1.08 

-0.12 4 0.05 

2.25 1.85 

O.IO 4 0.08 

3. 


-1.21 ± 1.03 

-0.06 ± 0.05 

-1.21 4 1.03 

-0.(^ 4 0.05 

5.96 •!: 1.47 

0.31 i 0.08 

4. 


-0.72 ±2.14 

-0.05 ± 0.13 

-0.72 4 2.14 

-O.OS4 0.15 

7,73 -1: 2.81 

0,53 i 0,20 

Edmonton 

\. 

(1981) 

•1.63* 1.80 

0.05 ± 0.05 

- 1.63 4 1.80 

-0.05 4 0.05 

0.57 4 2.57 

0.02 .4 0.08 

2. 


3.04 ± 1.11 

0.13 ±ao5 

34)4 4 1.11 

0.13 4 0.05 

7..S.S .4 1.50 

0.31 t. 0.06 

3- 


2.65 h 1.06 

0.13 ± 0.05 

2.65 4 1.08 

0.13 4 0.05 

9.01 t 1.28 

0.45 -i 0.06 

4. 


3.44 ± 1.65 

031 4 0.10 

3.44 4 1.65 

021 4 0.10 

1 1.05 t 2,11 

0.69 ±0.13 

Goose Bay 

1. 

(1981) 

1.18 X 1.58 

0.04 4 0.05 

1.18 4 1.58 

0.04 4 0.05 

10.17 4 2.02 

0.32 ::t 0.06 

2. 


1 .29 ;fc 1.33 

0.05 4 0i)6 

139 4 1.33 

0.05 i. 0,06 

9.66 4 1/84 

0.40 4 0.08 

3. 


1,90± 1.09 

aio 4 0.M 

1.90 4 1.09 

0.10 4 0.06 

10.01 4 1.48 

0,51 4 0.08 

4. 


1.95 i 2.04 

0.14 4 0.14 

135 4 204 

0.14 4 0.14 

9,63 4 2/24 

0.68 4 0.16 

Hohetipeissenberg 

(197!) 

4.41 dr 0.96 

0.15 4 0.03 

0.51 4 1.04 

0.02 d 0-04 

1.35 ,'1 l.,53 

0.0.5 :i:. 0.05 

2. 


3,63 t &77 

ai6 4 0.03 

-1.31 4 0.85 

-0.06 4 0.04 

-2.96 4 1,13 

-0.14 4 0.05 

3. 


4,87 ± 0.60 

0.26 4 0.03 

-029 4 0.68 

-0.02 4 0.04 

-0.20 :i 0.92 

-0.01 ± 0.05 

4, 


5.36 .4 0.77 

0.34 4 0.05 

0.53 4 0.91 

0.04 4 0.06 

1.59 ;t. 1,43 

0.10 4 0.09 

Sapporo 

1. 

(1971) 

U.13± 1-57 

0.35 4 005 

18.77 4 1.84 

0.63 * 0.06 

4.38 -4 2.17 

0.15 4 0.07 

2. 


5.34 ±1.14 

033 4 0.05 

10.69 4 1.29 

0.48 4 0.06 

•0.39 4 1/38 

0,02 d- 0.06 

3. 


4.35 ± 0.98 

0.23 4 0.05 

7.04 4 1.11 

0.38 4 0.06 

1.20 4 1.26 

0.D7 ■.): 0,07 

4. 


235 ±. 1.50 

0.16 4 0.10 

1.45 4 1.49 

0.10 4 0.10 

•0,46 4 2.05 

-0.03 4 0.14 

Boulder 

.2, 

(1979) 

- 7.02 ± 1.38 

035 4 0.07 

-4.79 4 1.37 

-0.24 d: 0,07 

3.85 4 1.69 

0.194 0.08 

3. 


- 8,14 ± 1.00 

046 4 006 

6.43 4 0.92 

-0.36 J, 0.05 

1,12 .•): 1.11 

0.06 4 0.06 

4. 


•11.74 ±1.59 

0,72 4 0,10 

• 6.34 4 1.44 

-0.38 4 0.09 

1.98 4 2.15 

0.12, •±0.13 

Wallops is 

1. 

(1971) 

3,51 ± 1.42 

0.16 4 0.06 

0.43 4 1.79 

0.02 4 0.08 

5,97 ± 2J5 

0.27 4 0.11 

2. 


1.55 i O.!® 

0-08 4 0.05 

0.18 1-1.18 

0.01 i: 0.06 

6.02 4 1.37 

0.33 ± 0,07 

3. 


1.SS ± 0.81 

0.09 .4 0.05 

0.16 4 I.I2 

O.Ql 1 0.07 

4,62 4 1.24 

0.27 4 0.07 

4. 


■•• 0.06 ± 1.28 

-0.00 * 0.09 

3.05 4 1,44 

020 4 0.10 

1.28 4 2.37 

0.09 0.16 

Tsukuba 

(1971) 

1.75 4:1.41 

0.08 * 0.07 

4,78 4 2.27 

023 4 0.1 1 

2.01 4 3.13 

0.09 4 0.15 

2. 


338 i 1.11 

016 4 0.06 

4.25 4 1.55 

021 4 0.08 

1,83 .-.t 2,30 

0.09 4 0.12 

3. 


3.00 * 0.97 

0.16 4 0.05 

4.19 4 1.26 

023 4 0.07 

3.86 4 1.77 

0.21 ±0.10 

4. 


5.35 ± 1.48 

0.34 4 0.10 

6.34 4 2.06 

0,41 40,13 

8.23 ::t 5.37 

0.92 :k 0,56 

Naha 

(1991) 







1. 


5.27 ± 298 

017 4 0.10 



5.27 •.t 2.98 

0.17 4 0.10 

2. 


2.46 ± 255 

0.09 4 0.10 



2.46 .t 2.55 

0.09 4 0.10 

3. 


4,50 ± 2.23 

0.21 4 010 



4.50 4 2.23 

0.21 4. 0.10 

4. 


3.91 i. 1.94 

0.22 4 0,11 



3.91 .4 1.94 

0.22 :t 0.1 1 

Kilo 

(1982) 







1, 


-1.46 ±297 

-0.38 4 008 



9.74 4 3.65 

0.25 -4 0.09 

2. 


1,03 ± 2.19 

0.04 4 0.(® 



4.09 4 2.9S 

0.15 4 0,11 

3. 


2.33 i 1.65 

0.1140.08 



3.06 4 2,50 

0.14 4 0.12 

4. 


1.91 ± 1.70 

0.09 4 008 



1,00 d. 2.70 

0.0,5 :t:0.13 

Lauder 

1. 

(1986) 

6.70 ± 1.17 

0.15 4 0.03 



5.11 4 1.56 

0.12:1; 0.04 

2. 


4.67 ± 1,04 

0.14 4 0.03 



3,43 4 1.14 

0.10-4 0.03 

3. 


4.46 4 1.06 

0.16 4 0.04 



5.34 4 1.16 

0.20 4 0.04 

4. 


1.39 ±1.36 

0.06 4 0.06 



2,58 4 1.43 

0.12 4 0.07 

Syowa 

!. 

(1971) 

6.83 ± 1.33 

0.15 * 003 

467 41.22 

0.10 4 0.03 

1,04 4 1,55 

0.02 4 0.04 

2. 


233 41.11 

0.06 4 0.03 

1.10 4 1.18 

0.03 4 0.03 

2.32 4 1.38 

0.06 4 0.05 

3, 


1.94 :t 0.80 

04)5 4 04)2 

0.32 4 124 

0.01 4 0.03 

4.12 4 1.46 

0-12 4 0.04 

4. 


-2.50 -i 136 

--0.10 4 0.05 

1.72 4 1.77 

-0.07 4 0.07 

4.50 4 2.09 

0-18 4 0.08 

South Pole 

3. 

(1986) 

1.93 .4 0.79 

0.05 4 0.02 



2.91 ,i. 0,92 

0.08 4 0.03 

4, 


3.02 i 1.72 

0.12 4 007 



2.29 4 2.32 

0.09 4 0.09 
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estimates (by the method described above) of the corrected 
monthly cumulative mecric, the corrected seasonaJ cumulative 
metric was calculated as Che sum of the corrected monthly cumu- 
lative metrics. Ocheiwise, a valid estimate of the corrected seasonal 
cumulative metric was not reported. To report a valid trend, the 
time series for trend calculations had to satisfy the following two 
further data capture criteria: (1 ) at least 1 1 (73%) valid years for 15- 
year running trend periods and (2) beginning with ttie last five 
years of record, at least three of five valid years were required 
within each 5-year block of years. 

The monthly change in the distribution of hourly average 
concentrations for several monitoring sites was investigated by 
characterizing the median difference between each 10 ppb incre- 
ment in absolute frequency except at the South Pole site, where 
increments of 5 ppb were used. These median differences for each 
increment (10 or 5 ppb) are plotted as histograms. The Theil esti- 
mate was also used to estimate the trend slope. To tea for statistical 
significance, Kendall’s tau test (Lefohn and Shadwick, 1991) was 
used to determine significance at the 10% level for the specified 
increments. 

3. Results 

In this section, results from the analysis of the time serie.s in 
broad geographical regions are considered. In some cases these 
groupings might be expected to produce similar changes and thus, 
the consistency of the changes or the geographic scope of the 
changes can be assessed. The linear trend estimates from the 
regression model for each location are provided in Table 2 (surface 
sites) and Table 3 (ozonesondes). Trends are given for three 
periods: 1971-2010 (or the beginning of the record if after 1971 ). 
1981-2010, and 1991-2010. For the O3 profile data the trends are 
given for each layer. Both the percentage change (in %/decade) and 
the mixing ratio change (ppb yr’ are shown with plus/minus one 
standard error. Trend estimates exceeding two standard errors are 
deemed statistically significant. 


3.1. North polar 

Polar latitudes of the N.H. (north of 65N) are not usually 
considered as a likely region for .significant local photochemical 
tropospheric O3 production, although biomass burning related to 
toreal fires can have an impact (Stohl et al., 2007; Oltmans et a!.. 
2010). However, transport from the stratosphere or lower lati- 
tudes along with the possible infiuence of rapid climate change are 
potential sources of longer-term changes. At Barrow, Alaska (71 N) 
the 38-year record shows a modest increase of 3.5 ,i 1.0%/decade 
with most of that occurring in the first and last decade of the record 
(Fig. 2 and Table 4). However, changes for individual months from 
one decade to another are smaller than the variations within 
a decade (Table 4). The largest change appears to have occuried 
during summer and autumn months between the initial period 
(1973-1980) and the sub.sequent decade (1981-1990). During the 
30-jrear period (1981-2010) covered by the Resolute. Nunavut 
ozonesonde record, there was no significant change at Barrow, 
which is consistent with the profile measurements at Resolute 
(Fig. 3), where no significant overall change is present. Over the last 
two decades, both locations show a positive trend that is not 
statistically significant, which primarily reflects the lower values in 
the 1980s to the mid 1990s. The running 15-ycar trends of the 
W126 metric for the Barrow site (Fig. 2c) illustrates the statistically 
significant change in the early years but no further statistically 
significant trends during the later years. These sites illustrate the 
decadal variations that influence the trend calculations when 
considering different time periods even though the records are 
relatively long (Logan et al, 1999. 2012). 

3.2. Mid-latitudes of the N.H 

The mid-latitudes of the N,H. are a zone of high population and 
industrial and transpoitation activity encompassing Europe, North 
America, and Asia. Several recent studies have investigated changes 
in this latitude band (Parrish et al., 2012) or a particular region 




Month 


ft«natofW1?8 Exposurt M»lticOy»r 
Mo«n9l$-YMrTimefetio05-Anfiual 
Barrow, Alatlui 



Rg. 2. a) Monthly mean, model fit .and smooch trend curve of the Oj miidng ratio at Barrow. Alaska, b) The seasonal variation at Barrow for tO-year periods, c) Moving 15-year 
trends at Barrow of the W126 exposure metric. Significant irernls are marked with an asterisk. 
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Tabic 4 

Mean and standard deviation for each month for multipie time periods. 


MN 

Barrow 








1973-1980 

1981-1 

990 

!991-20!» 

2001-2010 


Mean SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

1 

30.87 2.49 

31.41 

2.95 

30.99 

2.72 

33.13 

1.81 

2 

31.19 2.07 

29.37 

4.51 

29.77 

2.52 

31-77 

1.93 

3 

25.47 4.56 

24.40 

3.84 

21.25 

5.70 

21.76 

2.67 

4 

16.96 5.39 

17.91 

6.23 

14.80 

5.49 

19.15 

3.91 

5 

19.88 4.65 

20,86 

3,74 

20.27 

&79 

25.24 

4.95 

6 

23.11 1.81 

25.68 

2.79 

23.37 

3.78 

26.44 

2.17 

7 

19.10 2.05 

21.74 

1.60 

20,67 

2.78 

21.35 

1.11 

8 

19.36 1.47 

23.34 

1.62 

21.92 

4.09 

22.56 

1.61 

9 

23.46 2.50 

28.41 

2.80 

26.10 

3.38 

26.62 

3.32 

10 

30.19 2.98 

32.88 

1.77 

30.81 

2.85 

32.31 

2.41 

11 

31.46 2.09 

34.98 

2.35 

32-97 

3.37 

35.12 

1.79 

12 

29.84 2.47 

33.14 

1.89 

31.09 

3,02 

34.13 

1.48 

MN 

Ziigspitze 








1981-1990 


1991- 

•2000 


2001-2010 



Mean 

SD 

Mean 

SD 


Mean 

SD 

1 

36.46 

4.78 

42.64 

3.13 


44.52 

2.03 

2 

40.14 

5.07 

45.83 

3.03 


46.53 

229 

3 

46.42 

5.47 

49.36 

2.37 


51.60 

1.89 

4 

53.80 

6.56 

56.48 

3.29 


58.02 

139 

5 

55.80 

6.95 

58.13 

3.80 


57J0 

2.18 

6 

54.14 

4.98 

58,10 

3.76 


57.42 

3.18 

7 

54,62 

4.11 

57,99 

5.13 


57.11 

4.71 

8 

53.57 

4.34 

56,18 

2.02 


54.24 

5.52 

9 

46,41 

1.79 

48.82 

2,93 


48.49 

3.47 

10 

40.97 

2.21 

44,66 

2,29 


4.521 

2.00 

11 

39.18 

2,89 

41.93 

2.62 


42.10 

1.53 

12 

37.28 

2.83 

41,09 

1.84 


42.63 

1.74 

MN 

Westman islands 







1992-- 

•1997 



2003- 

-2010 



Mean 


SD 


Mean 


SD 

1 

38.40 


1.85 


41.50 


1.86 

2 

41,32 


1.52 


43.02 


0.98 

3 

44, SO 


1.89 


4a25 


0.72 

4 

45,34 


1,65 


47.08 


t.59 

5 

42.60 


2.11 


43.36 


2.85 

6 

33.40 


2.81 


3&89 


1.59 

7 

29,42 


1.89 


3a87 


2-15 

8 

29,20 


2.29 


32,33 


3.57 

9 

33.CM 


4.33 


35.09 


1.41 

10 

35.72 


1.71 


37.43 


1. 11 

It 

37.72 


1.39 


38.56 


1.56 

12 

38.25 


2.16 


40.05 


0.71 

MN 

Bermuda 







1992- 

•1997 



2003- 

-2010 



Mean 


SD 


Mean 


SO 

t 

37,34 


4.87 


43.10 


1.52 

2 

38.93 


2.62 


47.54 


2.69 

3 

43.73 


4.65 


50.01 


2.51 

4 

45.78 


4.09 


50.98 


XG6 

5 

39,30 


4,13 


43.‘W 


5.09 

6 

28.2.5 


3.18 


32.11 


4.12 

7 

22.79 


3..53 


24.46 


3.12 

8 

22.66 


2.99 


2?S6 


Z78 

9 

25.17 


6.64 


28.76 


334 

10 

34.73 


3,33 


36.53 


721 

11 

37.47 


3.75 


39.94 


422 

12 

38.10 


3,62 


41.20 


239 

MN 

Mace Head (12-19151) 







1988-1995 


1996- 

2002 


2003-2010 



Mean 

SD 

Mean 

SD 


Mean 

SD 


1 34.25 4.18 34.11 4.94 38.10 2.90 


Tjdrie 4 (coniinued) 


MN 

Mace Head (12-19 LSI) 






1988-1995 


1996- 

-2002 



2003-2010 


Mean 

SD 

Mcan 


SD 

__ 

Mean 

SD 

2 

3621 

2.93 

41,54 




39.25 

1.79 

3 

41.33 

3.52 

42.57 


3.66 


45.38 

2,10 

4 

44.25 

2.14 

45.61 


2.32 


48-11 

1-33 

5 

45.15 

2.25 

45.69 


1.05 


4.5.13 

3.31 

6 

3aii 

2.38 

38.37 


2.27 


38.50 

3.04 

7 

33.11 

.3.23 

31-57 


1.80 


32.91 

2.45 

8 

3235 

3.54 

32.16 


1.70 


32.17 

1.90 

9 

35.70 

2.65 

34.89 


3.36 


3.5.71 

1.51 

10 

32.97 

3.03 

36.06 


2.89 


35.96 

0.9? 

11 

31.99 

4.01 

35.93 


5.83 


38.27 

1.92 

12 

31.54 

5-06 

33,14 


4.75 


35,78 

1.39 

MN 

liana (00-08 LST) 








1988-1995 


1996- 

2002 



2003-2010 



Mean 

SD 

Mean 


SD 


Mean 

SD 

1 

4035 

2.00 

45.23 


3.07 


43.94 

1.45 

2 

4039 

1.36 

46.29 


3.91 


44.94 

2.57 

3 

44,83 

2.18 

50.27 


2.98 


48.26 

1.84 

4 

51.10 

4.02 

55,29 


4.77 


54.55 

2.37 

5 

52.69 

2.98 

55.44 


4.35 


55.31 

4.89 

6 

.52.86 

3-59 

55.30 


3.73 


.54.82 

3.35 

7 

45.88 

3..50 

55.73 


3.92 


50.23 

4.37 

8 

42-00 

3.31 

48.80 


3,17 


46.51 

.5.15 

9 

40.05 

3.11 

41.41 


3,32 


41.62 

2.69 

10 

36.34 

2.35 

41,23 


3.56 


39.64 

3.60 

II 

38.19 

1.71 

41.87 


2,28 


41.75 

2.40 

12 

38-61 

1.56 

43,54 


2,94 


4.3,56 

1,36 

MN 

Denali NP(12-191ST) 








1988-1995 


1996- 

2002 



2003-2010 



Mean 

SD 

Mean 


SD 


Mean 

SD 

1 

31.62 

2.38 

34.79 


3.99 


33.85 

2.61 

2 

3339 

3.03 

37.82 


3.32 


37.72 

3.29 

3 

37.36 

1.67 

41.26 


5.68 


39.04 

1.84 

4 

41.96 

1.62 

43,84 


.5.33 


4.5.76 

2,45 

5 

38,74 

1.02 

42,37 


4.96 


43.66 

2.46 

6 

30.57 

1-42 

34.11 


2,21 


33,36 

3.90 

7 

26.15 

2.97 

24,40 


2,40 


25,81 

3,74 

8 

23.44 

2.27 

22.41 


2,77 


24.33 

4.01 

9 

26.79 

1.66 

25.81 


2.86 


26.69 

1.74 

10 

27.66 

2.73 

29.11 


2.37 


27,69 

2.79 

11 

30.19 

2.37 

31.21 


3.70 


31.58 

2.67 

12 

32.30 

1.43 

32,01 


5.57 


34.64 

2.57 

MN 

Ussen NP(12-19 ISF) 








1988-1995 


1996- 

2002 



2003-2010 



Mean 

SD 

Mean 


SD 


Mean 

SD 

I 

35.67 

2.55 

37.89 


2.42 


38.60 

3.12 

2 

38.97 

2.18 

40.19 


1.78 


41.49 

2.08 

3 

39.44 

5.49 

40.90 


6.40 


45.39 

3.04 

4 

42.60 

2.64 

46,13 


3.74 


48.18 

2.31 

5 

44.42 

3.18 

47,94 


4.48 


48.31 

3.94 

6 

45.23 

4.63 

49.54 


3.15 


50.00 

5.24 

7 

49.86 

5,98 

55.31 


2.67 


55.36 

3.32 

8 

52.58 

3.96 

56.01 


4.23 


53.78 

4.91 

9 

48.56 

3.37 

49.26 


5.89 


48.66 

3.90 

10 

40.61 

4,06 

42,51 


427 


39.51 

3.10 

11 

33.14 

4.58 

35.30 


3-83 


34.64 

2.07 

12 

33.83 

3.89 

36,69 


3.47 


37.67 

1-86 

MN 

Mauna lOA (00 

-08 LST) 








1973-1980 

1981-1990 

1991-2000 

2001-2010 


Mean SD 

Mean 

SD 

Mean 

SO 

Mean 

SD 

1 

36.63 3.46 

41.06 

3,54 

42.08 

iss 

43-23 

2,43 

2 

3937 2.73 

41.81 

4.49 

43.03 

3.40 

44.15 

4.13 

3 

46.14 4.77 

49.45 

5.04 

49.00 

5.24 

46.02 

6.34 

4 

48-51 5.06 

53,45 

5.90 

57,48 

3.72 

53.25 

7.08 
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Table 4 (fonnniied ) 


MN Mauna LOA (00-08 LS! ) 

1973-1980 1981-1990 1991-2CKK) 2001-2010 


Mean SD Mean SD Mean SD Meao SO 


5 45.26 4,94 

6 40.39 5,15 

7 35.53 4.53 

8 33.04 5.79 

9 31.27 4.32 

10 32.49 3.0! 

11 34-40 4.89 

12 35.47 3.27 


51.43 

41.44 
37.72 
35.24 
32,71 
33.89 
34.13 
39.29 


5.34 49.6! 

5.24 43.43 

4.26 38.82 

2.78 35.32 

4.02 35.76 

4.48 35.68 

3.95 35.17 

3.31 39,27 


5.62 4&55 7.33 

4.83 43.02 4.88 

5.31 40.36 4.82 

5.16 39J36 4.08 

7.85 38.95 4.16 

4.81 41.43 4.1S 

4,65 4033 3.67 

5-32 41.66 5^ 


within this band (Logan et al,. 2012; Cui et a!.. 2011; Cooper etaL 
2010; Parrish et a!., 2009; Taiiimoto et al,. 2009). 

3.2.J. Western Europe 

In Western Euiope there are a mnitiplicity of locations and 
measurement platforms (aircraft, high-altitude surface, and ozo- 
nesondes) that have longer-term tropospheric O3 records. A 
number of the measurement locations are in relative proximity to 
each other providing an opportunity to determine the consistency 
of the longer-term changes within this region. An extensive anal- 
ysis of the long-term changes and the consistency of the results has 
been carried out by Logan et al. (2012). Over the multiple decades 
considered, different trends were deduced that were not always 
consistent. Some of these differences were ascribed to possible 
problems with the data record itself, although it was not always 
possible to identify the cau.se of the problem. In this study, the data 
from Zugspitze. which is the longest Alpine surface O 3 record, have 
been selected because of their u.se in previous studies (Oitmans 
et al.. 1998, 2006) and consistency of the record with those of 
nearby sites (Logan et a!., 2012). The ozonesonde measurements at 
Hohenpeissenberg have used the same type of ozonesonde 
(Brewer-Mast) and only modest changes in preparation procedures 
(Atcmannspacher and Dutsch, 1978; Claude et al. 1987; WCRP. 
1998) procedures over the long period of observations (40 years 
for this ana!y.sis}, although difTerences from other long-term 
records in Europe have been noted (Logan et al.. 2012). The time 
series of the Hohenpeissenberg ozonesonde monthly mean mixing 
ratios in the 700-.500 hPa (--S-e km) layer (Fig. 4a) shows 
increases from the beginning of the record that are seen throughout 
the troposphere (Fig. 4b) that, however, plateau by the mid-1980s 
so that the 30-year trend (Fig, 4b) is zero. Ac Zugspitze, on the 
other hand, O 3 continues to increase significantly into the late 
1980s and plateaus (i.e., flattens) in the early 1990s (Fig. 4c and d). 


with the result that there is a significant increase over the past 30 
years, which differs from the pattern at Hohenpeissenberg. A closer 
look at the pattern of change for Zugspitze shows that non- 
significant trends are observed beginning with the 15-year period 
1988-2002 until 1993-2007. while significant decreasing trends 
are observed for the last three 15-year periods (i.e., 1994-2008, 
1995—2009, and 1996—2010) (Fig. 4d). Over the period of record, 
there is an indication that the frequency of the lower hourly 
average concentrations (20-40 ppb) has shifted upward (i.e., 50- 
70 ppb) (Fig. 4e). The running 15-year W_Low metric illustrates 
that the shifting of the frequency of the lower to the mid-ievei 
concentrations was statistically significant from the beginning of 
the record until the 15-year period 1990-2004 (Fig. 4f). For the 15- 
i^ar periods starting in 1993-2007, the frequency of the mid-level 
concentrations begins to shift toward the lower concentrations as 
indicated by an increase in the W_Low values along with the 
decrease in the higher concentrations indicated by the decrease in 
the W126 trends. Together these changes suggest that the entire 
distribution is shifting downward, which could be indicative of 
a decline in the regional background. The seasonal pattern at 
Zugspitze show.s increases in ail months from the decade 1981- 
1990 to the period 1991-2000 with the largest increases coming 
during the winter (Fig. 4g). In the most recent decade (2000-2010). 
the changes in all months have been small in comparison with the 
previous decade (Rg. 4g and Table 4). This pattern is consistent 
with what was seen in the changes of the W_Low metric and 
suggests that earlier increases included a component from the 
reduaion in NO titration, especially during the winter, associated 
with NO;( reductions in Europe (http://www.eea.europa.eu/data- 
and-maps/indicators/eea-32-nitrogen-oxides-nox-eiT)issions/eea- 
32-nitrogen-oxides-nox). 

Tlie relatively nearby locations of Hohenpiessenberg and Zug- 
spitze should both sample predominantly free tropospheric air. The 
somewhat different pattern of change may result from the fact that 
the ozonesonde measurements at Hohenpeissenberg and the 
surface measurements at Zugspitze repre.sent different measure- 
ment protocols. At Zugspitze. the surface measurements are 
continuous and include both day and night obseivations. At 
Hohenpeissenberg, on the other hand, the ozone.sonde profiles 
provide a snapshot every few days and are made during a fixed 
time of day. It has also been found that the sonde profile and 
mountain surface measurements do not always observe the same 
air mass even at sites in close proximity to each other, and this is 
more likely to occur during the summer (Brodin ec al., 2011). 
Sampling the Zugspitze time .series for only the days when the 
Hohenpeissenberg sonde measurements were made does not 
resolve the differences (J. Logan - private communication. 2012). 



Resolute, Nunavut {75N) 

50Q400 

700-500 

850-700 

Sfc-850 

-10 .5 0 S 10 

Trend (%/decade) 



Fig. 3. Monthly mean (black diamonds), mode] fit(fediine)3odsTnooth trend curve (Hue line) for the O? mixing ratio in the 850-700 hPa (~ 1.5-3 km) layer from ozonesondes at 
Resolute. Nunavut, b) Trend with altitude (diamond) of Oj at ResHute for the period )981— 2010 and ±2 standard errors (horizontal bar), (For interpretation of the references to 
color in this figure legend, the reader is referred to the web version of this article.) 
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Hohenpeisser^erg (4SN) 





1 2 3 4 S 6 7 S 9 10 11 12 

Month 


Fig. 4. a) Monthly mean (block diamonds), model fi{(re(!!ine)andsmooth trend curve (blue line) for the Oj mixing ratio in the 700-500 hPa( -3 -6 km) layer from ozonesondes at 
Hohenpoissenberg, Germany, b) Year-round linear trend ofthe monthly mean Oj (diamond) and ±2 S.E.(horizor»tal bar) in layers in the troposphere at Hohenpeissenberg for 1971- 
2010 and 191)1-2010. c) Monthly mean, model fit and smooth trend curve of the Oj mixing ratio at Zugspitae, Germany, d) Moving 15-yoar trends at Zugspitze of the W126 
exposure metric. Significant trends are marked with an asterisk, e) Change in occurrence of03 values in 10 M>blMns for months with significant changes, f) Moving 15-year trends at 
Zugspitze ofW LOW. Significant trends are marked with an asterisk, g) The seasonal variation ofsurfaceOj at Zugspitze for three periods (1981 -1990, 1991 -2000. and 2001-2010). 


As noted above, there have been modest changes in sonde prepa- 
ration procedures at Hohenpeissenberg, and there are indications 
that there have been some minor changes in sonde manufacture 
over the iong period of record (WCRP. 1998). Even so. important 
tentative conclusions can be drawn from Che measurements at 
these two sites. Over the entire period of record, year-round O 3 
mixing ratios have increased significantly (niore than 5%/decade) 
throughout the troposphere since the beginning of ozonesonde 
measurements in the late 1960s. Similarly, over the entire pieriod of 
record, the surface measurements that begin in the late 1970s also 
capture this significant overall increase. Also, though there are 


differences in details of the pattern of change, over the past two 
decades O 3 mixing ratios have leveled off or have shown small but 
statistically significant decreases. 

322. North Atlantic 

Two sites in the North Atlantic have continuous measurements 
with neariy 25 years of observations, while at two other sites 
the measurements span a similar period but have a significant 
period without measurements in the middle of Che record. The 
high-altitude site at Izana in the Canary islands and the low- 
elevation site at Mace Head, Ireland both have year-round 
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Fig, 5. The seasonal variation of O 3 for various time periods at two sites in the North 
Atlantic; a) Westman Islands, Iceland and b) Tudor Hill. Bermuda. The length of the 
time period,? varies between 6 and 8 years depending on the data record and overall 
length of the record. 


measurements beginning in 1988 that are amendable to time 
series analysis. The sites at Bermuda and Iceland provide snap- 
shots for 6-8 year periods at the beginning and end of 1988-2010 
(Fig. 5). These two sites exhibit increases from the earlier time 
pedod to the later period that include most months of the year. 
Though the differences between the earlier and later periods for 
individual months are not significant, the differences through the 
full year are significant. However, without a continuous time 
series it is not possible to determine the progression of these 
changes. 

Derwent et ai. (2007) indicate that Mace Head shows increasing 
values from its inception in 1987 until the late 1990s with a flat- 
tening observed thereafter. This is the pattern shown in Fig. 6. 
although it should be kept in mind that Fig. 6 analysis is based on all 
daytime data and has not been screened for background conditions 
as in the Derwent et al. (2007) analysis. Tripathi et al. (2010) also 
noted this pattern. Using monthly averages. Logan et al. (2012) 
indicate that there are two periods of relatively constant O3 at 
Mace Head (1988-1995 and 1998-2009), with an increase in 
between. From the comparison of the average seasonal variation 
(Fig. 6b) during three time periods (1988-1995, 1996-2002, and 
2003-2010), the changes occur in the winter and spring between 
the 1988-1995 period and the subsequent two periods. There is 
also an indication that the monthly average maximum concentra- 
tions may have shifted over the period of record from April-May to 
April. These .seasonal shifts are significant as shown by the changes 
in the distribution (Fig. 6c) where the frequency of the lower hourly 
average concentrations (30-40 ppb) move upward to the SO- 
SO ppb bins. The running 15-year trends of the W126 metric at 


Mace Head (Fig. 6d) show oniy smail non-significant positive 
changes with the largest increases occurring during 3 of the 1.5-year 
running periods (i.e.. 1992-2006, 1993-2007, and 1994-2008). 
However, the running IS-year W_Low metric (Fig. 6e) shows that 
the frequency shift from the lower to the mid-level concentrations 
was most predominant during the earlier part of the record, while 
in the most recent 15-year period, the shift has changed direction. 
The trend in the W_Low {shift from lower to middle levels) reflects 
changes in the winter months {Fig. 6b and c) that contribute more 
prominently to the W_Low metric. 

At the high-elevation site at Izaiia, Canary Islands, the down- 
slopw (nighttime) measurements used in this analysis arc generally 
representative of the lower free troposphere {Cuevas et ai., 2012). 
ITie time series of the observations (Fig. 7a) shows a rapid increase 
to higher values in the mid to late 1990s. This change is reflected 
throughout the seasonal cycle (Fig. 7b). This is .seen in the running 
15-year trends for both the W126 and W..Low metrics {Fig. 7c and 
d) that indicate upward shifts in both the higher and lower portions 
of the distribution but a transition to non-significant changes in the 
later periods. The somewhat abrupt change in O3 levels in the mid 
1990s may reflect a shift in the phase of the North Atlantic Oscil- 
lation (NAO) altering the transport pattern to izana (Cuevas et al., 
2012). The influence of the change in the NAO phase on transport 
is worthy of investigation as a possible cause of changes to higher 
O3 amounts at other North Atlantic sites in the mid and late 1990s. 

32J. Eastern North America 

Four sites with longer-term records are identified in eastern 
North America. The Churchill (59N) and Goose, Canada (53N) sites 
have ozonesonde records that begin in 1980 (not shown). Similar 
to the other Canadian higher-latitude sites, a period of declining 
tropospheric O3 amounts in 1980s to mid 1990s has been followed 
by a period of increasing values: thus, the overall 30-year trend is 
very small. The higher-elevation surface site at Whiteface Moun- 
tain. New York has one of the longer surface records extending 
back to 1973 (Fig. 8). although in the mid 2000s, there are some 
gaps in the measurement record. The longest ozonesonde record 
in the United States, going back to 1970, is Wallops Island, Vir- 
ginia. The electrochemical concentration cell (ECC) technique has 
been used throughout the measurement program. The Whiteface 
record suggests a smail overall increase (2.1 ,:l: 1.7%/decade, 
0.09 ± 0.07 ppb/decade) from the beginning of the record that 
results from an increase during the first 15 years of the record so 
that the most recent 20 years shows a decline (-5.3 ± 2.8%/ 
decade, -0.22 ± 0.12 ppb/decade). At Wallops I.sland, there were 
very high O3 amounts in the late 1980s, but no significant change 
over the 40-year period of record. Tlie most recent decades show 
little change througiiout the troposphere (see e.g. Cooper et al., in 
press). 

3.2.4. Western North America 

Several recent studies (jaffe and Ray. 2007; Parrish et ai.. 2009; 
Cooper et al.. 2010) have placed particular emphasis on possible 
changes in this region related to the impacts of growing Asian 
emissions of O3 precursors O^ffe et al., 2003; Jaffe and Ray. 2007). 
These emissions may not only impact the western coast of North 
America, but also be observed as far inland as the Rocky Mountain 
region (Oltmans et al., 2010). Two ozonesonde sites. Edmonton. 
Alberta and Boulder. Colorado have records longer tlian 25 years 
(Rg. 9). However, both locations are likely to be influenced in the 
lowest portion of the profile by regional pollution sources. 
Emphasis for these records is placed on the troposphere above the 
boundary layer. At Edmonton. Alberta [Fig. 9a and b) and Boulder, 
Colorado (Fig. 9c and d). the overaii changes through the tropo- 
sphere are small and computed trends are not significant. There 
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Fig. S. i)) Monthly mean, model fit and smooth trend curve of the Oj mixing ratio at Mace Head, Ireland: b) The sea.sonai variation of daytime surface ozone at Mace Head for three 
}H*riods( 1988 - 1995 , 1396-2002, and 2003-2010): c)Chaoge in occurrence of 0, values in lOppbbinsformonthswi(hsignificantchanges:d) Moving 1.5-year trends at Mace Head 
of the W126 exposure metric; e) Moving l.5-ycar trends at Mace Head of the W insv metric. 


appears to be a similar pattern of change at these two sites during 
the overlapping period of record (Fig. 9a and c). Both records show 
higher values in the late 1980s, a dip in the mid 1990s and a slight 
increase thereafter. Although the annual variation in the 850-- 
700 hPa at Boulder, which includes the near surface region, is 
larger, the correspondence of the longer time scale variations 
suggests that such changes occur over a bioad enough scale that 
conclusions on changes can be drawn on a regional level. 

Several relatively remote surface sites (Denali National Park 
(NP), Alaska: Lassen Volcanic NP. California; Glacier NP. Montana; 
Pinedale. Wyoming: and Rocky Mountain NP. Colorado) with 
records of more than 20 years that may be impacted at times by 
regional influences, but are likely to reflect broader scale patterns, 
have also been analyzed for this region (Fig. 10). The site at Denali 
NP is at relatively high latitude but can be influenced by flow from 
Asia (Oltmans et al., 2010) and so is considered here with the 
western North America locations. During the first one third of the 
record at Denali (Fig. 10a) the late winter and spring months were 
on average lower than during the latter two thirds of the record. 
The increase from the late 1980s (the beginning of the record) into 
the early 1990s seems to be reflected in the record at several of the 
western U.S. locations such as Ussen NP (Fig. lOb-f) and Pinedale 


(Fig. lOg) but not at Glacier NP (Fig. lOg). The running 15-year 
trends at Pinedale (Fig. lOe) indicate that early in the record 
surface O3 may have increased but this has been followed by 
a consistent pattern with little or no change and most recently by 
statistically significant declining amounts. The W126 trend 
patterns at Rocky Mountain NP (not shown) over six running 15- 
year periods showed statistically significant positive trends 
during 1989-2003, 1990-2004, 1991-2005, and 1992-2006. This 
is similar to the results reported by Lefohn et al. (2010). Following 
the 1992-2006 period, the 15-year trend pattern showed non- 
significant trends with values close to zero for 1995-2009 and 
1996-2010. 

It has been shown recently that both stratospheric-tropospheric 
exchange (Langford et al., 2012; Lin et al.. 2012a) and transport 
from Asia (Lin et al., 2012b) can have significant impacts on western 
North America, including the ability to attain air quality standards. 
Changes have also been noted over a longer-time horizon (Cooper 
et aL. 2010) in the lower free troposphere above the boundary 
layer. It has been hypothesized that increases will continue with 
growing Asian emissions (Tanimoto et ai.. 2009). Using the entire 
record, at Lassen NP, the monthly means computed from daytime 
mixing ratios (Fig. 10b. Table 2) show a year-round increase of 
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Ffg. 7. a) Monthly mean, model fit and smooth trend curve of the O 3 mixing ratio at Izana. Canary Islands, b) The seasonal variation of nighttime surface O 3 at izana for three periods 
(1988-1995, 1996-2002, and 2003-2010). c) Moving 15-year trends at Izana of the W126 exposure metric, d) Moving 15-year trends at Izana of the W.Low metric, Significant 
trends are marked with an asterisk. 


4.4 ± 2.3!^/decade (0.19 vt; 0.10 ppb/decadc). However, the figure 
also indicates that the pattern begias to flauen starting around 
2000. continuing through the pre.senr. Because of the flattening of 
the trend at Lassen NP, the running 15-year trends of the W126 
values (Fig. 10c) do not show any significant trends for individual 
15-year periods. However, the overall pattern for the IS-year 
running trends suggests that there has been a declining tendency 
in the change. Over rhe period of record, there is an indication that 
the frequency of rhe lower hourly average mixing ratios (20- 
40 ppb) have shifted upward (i.e., 50-70 ppb). Although not 
statistically significant, the running 15-year W_Low metric illus- 
trates that the shifting from the lower to the mid-level concen- 
trations has lessened over the period of record suggesting that the 
influence of NO titration has weakened. 

3.2.5. Japan 

In japan there are two long-term ozonsonde records at Tsukuba 
(36N) and Sapporo (43N) that exceed 40 years in length. In both 
cases there are significant periods of missing or very sparse 
measurements. Since 1991 soundings at these sites have been made 


weekly. Neither of these locations is free of local influences from 
precursor emissions, especially Tsukuba. which is near Tokyo. In 
addition, a surface site at Ryori, japan {38N) has made measure- 
ments for 20 years. This site is located in a forested area on the 
eastern shore of Honshu Island. Although this location is impacted 
by regional O3 sources, its relatively remote location and length of 
record in a region with few such records makes it worth examining. 
At Tsukuba and Sapporo, the 40-year time series (Fig. 11a and b) 
suggests increasing tropospheric amounts up to about 1990 and 
relatively little change thereafter. However in the late 1970s and 
1980s, both these data sets have rather spotty records. Overall from 
the beginning of the record, tropospheric O3 showed a modest 
increase (Fig, 11c), However, with only weekly profiles there is 
a iarge uncertainty in the estimates of these changes. The time 
series at Ryori (Fig, lid), using the daytime averages (13-20 Local 
Time), shows a definite increase into the mid 1990s with a flat- 
tening in the record in the last 15 years. This is somewhat similar to 
the pattern observed in western North America but suggests more 
recent increases than the japan ozonesonde data from Tsukuba and 
Sapporo (Fig. 1 la and b). 
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fig. 8. a) Monihly mean, model fit and smooth trend airve of the 0} mixing ratio at 
Whiteface Mountain. New York, b) Monthly mean (black diamonds), mode! fit (red 
line) and smooth trend cuive (bine line) for the Oj mixing ratio in the 850-700 hPa 
( .. t,5-3 km) layer from ozonesondes at Wallops Island. Virpnia. (For interpretation of 
the references to color in this figure legend, the reader is referred to the web version of 
this article.) 

3.3. Subtropical Pacific (Hawaii) 

Over the vast expanse of the North Pacific, there is only a single 
location with a continuous long-term measurement record. The 
Mauna Loa, Hawaii site (19N) at 3.4 km began surface Oj obser- 
vations in 1973 (Fig. 12a). Over the entire period of record there has 
been a significant year-round increase of 3.8 0.9%/decade 
(0.16 ± 0.04 ppb/decade) and there has been a seasonal depen- 
dence to this change (Fig. 12b). The 15-year running trend based on 
the W126 metric (Fig. 12c). that is more heavily weighted by 
changes in the distribution at O 3 values greater than 50 ppb 
(Fig. la), presents a picture of an increasing trend into the earlier 
2000s but a decline in this increasing pattern after that. In the 
earliest period, there was an increase primarily in the spring that is 
reflected in the W12S O3 maximum where the higher spring values 
receive greater weight. In the most recent decade, the increase has 
come exclusively during the seasonal minimum in autumn and 
early winter ( Fig. 1 2b). As was noted in an earlier analysis (Oilmans 
et ai.. 2006), this change resulted from a shift in the transport 
pattern with more flow from higher latitudes in the most recent 
period. There is a significant ENSO signal in the Mauna Loa record, 
with generally higher O3 amounts during the warm phase. Both the 
transport-related increase in the autumn and the ENSO signal have 
been well reproduced in a recent model simulation (M. Lin — 
private communication, 2012). The warm event in 2009—2010 
resulted in high 0 ,} readings that have had some impact on the 
overall trend, with the change through 2009 being about 3(^ less 
than when 2010 is included. This is also observed in the 15-year 
running trend pattern with the last 15-year period showing an 
increase above the previous 15-year period (Fig. 12c). After 1980 the 
surface record shows a smaller increase of 3.3 ± 1.0%/decade driven 


:i43 

by the change in the seasonal minimum. Since 1982, a near 
continuous record of weekly O 3 profiles has been made from the 
nearby sea level site in Hilo (Fig. 12c). The ozonesonde record that 
reflects the i>eriod after 1980 also shows increases(Fig. 12d)but the 
much less frequent sampling compared to the surface data resulted 
in these changes being non-significant. 

A station with a record a bit shorter than 20 years (1994-2010), 
Minamitorishima. Japan, located at 24N and about 4000 km east of 
southern China, may reflect flow from southern China, including 
the Pearl River delta and Shanghai that reaches the mid-Pacific The 
time series at this site (Fig. Ba) shows a decreasing trend in the 
overall record. Looking at the seasonal pattern for two periods 
(1995—2002 and 2003-2010), however, indicates that much of this 
change has occurred after 2005 since the earlier period has slightly 
less O 3 through ail months than the later period. At Naha, Japan in 
Okinawa, which is within 800 kin of the Chinese mainland. O 3 in 
the troposphere may have increased (Fig. 13b) although the year- 
round trend estimates are not significant. The extent to which O 3 
resulting from emissions in China is continuing to raise O 3 levels 
over the subtropical Pacific is difficult to determine from the 
limited measurements. 

3.4. Tropical South Pacific (American Samoa) 

The 35-year surface O 3 record at American Samoa shows 
minimal change (Fig. 14) with a small decline in the earlier portion 
of the record, a period of no change in the middle, and a small 
increase over the last 5 years. None of these changes are statistically 
significant. The Southern Hemisphere Additional Ozonesonde 
(SHADOZ) network includes measurement records of ~ 10-15 
years in length (Thompson et ai., in press and references therein). 
The most complete ozone.sonde record is also at American Samoa 
and is nearly 15 years in length through 2010. Although the.se data 
were not analyzed in the same manner as the longer ozone-sonde 
records, there appears to be little change over this period. Two 
other SHADOZ stations in the tropical South Pacific (Suva, Fiji and 
San Cristobal, Galapagos) have less complete records and have not 
been analyzed. The minimal change in this region appears to be 
consistent with the lack of O 3 precursor sources as well as the 
strong O 3 sink in this very low NO* regime (MacFarland et al.. 1979). 

3.5. Mid-/afjnides of the southern hemisphere 

Two sites in the mid-latitudes of the S.H. have surface O 3 records 
approaching 30 years in length (Cape Grim, Australia and Cape 
Point. South Africa) while the ozonesonde record at Uuder, New 
Zealand has 25 years of profile data. Alt three of these sites are 
consistent in showing significant increases (Fig. 15a-c). Using the 
overlapping period from 1991 to 2010 when all of the .stations have 
data there is an increase ranging from 7.3 ± 0.7%/decade at Cape 
Point to 2.8 ± 0.4%/decade at Cape Grim. At Lauder there is 
a significant increase of - 5% per decade throughout the lower and 
middle troposphere. The surface site at Baring Head, New Zealand 
shows an increase of similar magnitude to the change at Lauder, but 
with a less complete data record, so that the change is not statis- 
tically significant. The lack of a trend in the upper troposphere at 
l.auder suggests that changes in transport from the lower strato- 
sphere/upper troposphere are not directly responsible for the 
increase lower in the troposphere. Possible transport changes 
within the troposphere itself, including both short and long-term 
dianges in ENSO. are currently under investigation (Galbally 
et al, 2011) as cause for these changes. In the N.H. it has been 
shown that interannual variability, such as ENSO. can have 
a substantial influence on tropospheric O 3 that may lead to longer- 
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Fig. 9. 3) Monthly mesii (black diamonds), mode! fit (red line) and smooth trend curve (Wue line) for the Oj mixing ratio in the 850- 700 hPa ( ~ ).5~3 km) layer from ozonesondes 
at Edmonton, Alberta, b) Year-round linear tiend of the monthly mean 0^ in layers in the troposphere at Edmonton, c) Monthly mean (black diamonds), model fit (red line) and 
smooth trend curve (blue line) for the 0.i mixing ratio in the 850-700 hl‘a(<~ 1.5-3 km) layer from ozonesondes at Boulder, Colorado, d) Year-round linear trend of the monthly 
mean O5 in layers in the troposphere at Boulder, (For interpretation of the references to ctrfor in this figure legend, the reader is referrt^d to the web version of this article.) 


term changes related to the frequency of the ENSO events (M. Un - 
private communication. 2012; Langford et al.. 1998). 

3.6. South Polar (Antarctica) 

Unlike the north polar region, much of the south polar region is 
encompassed by the Antarctic continent and surrounding perma- 
nent and seasonal ice cover. This region is also much more isolated 
from the influence of populated continental areas of the S.H. The 
continuous surface record at South Pole begins in 1975. Continuous 
(weekly) ozonesonde measurements at South Pole begin in 1986. 
At Syowa Station near the Antarctic coast ozonesonde measure- 
ments began in the mid 1960s but the record is not continuous. 
Continuous measurements began at Syowa in 1987. At the surface 
at South Pole (Fig. 16a). there is gradual decline from the beginning 
of the record into the mid 1990s and a slow recovery so that overall 
there has been no change. Ozone mixing ratios during both the 
seasonal maximum (winter) and minimum (late summer) follow 
this pattern. Tlie overlapping continuous ozonesonde records from 
South Pole and Syowa beginning in 1987 show no change (Fig. 16b). 
From 1991 at the time of the minimum in the South Pole surface 
record both sonde records show a small increase at most levels that 
is not statistically significant. Thus the surface and sonde records 
are consistent in showing the gradual increase after the mid 1990s. 

4. Discussion and summary 

The wide spectrum of processes that influence the distribution 
and possible longer-term changes in tropospheric O3 suggest that 
regional differences will often dominate. The approach taken in this 
analysis is to look at data from a variety of locations spread over 
a number of geographic regions. On a global basis, these rather 
broadly defined geographic regions each have a limited number of 


locations with measurement records of 20 years or longer. In the 
Arctic, the longest continuous records are limited to North America 
from Canada and Alaska. The 30-year ozonesonde record at the 
Canadian high Arctic site has shown a decadal decrease followed by 
an increase (Fig. 3a) that has been associated with changes in the 
stratosphere (Tarasick et al.. 2005) but the overall change has been 
small. Kivi et al. (2007) examined several Arctic ozonesonde 
records, including the European Arctic, during the period 1989 to 
2003 and found a significant increase during the winter and early 
spring months. This is consistent with the results found here and 
those of Tarasick et al. (2005) where O3 increased in the 1990s and 
early 2000s (Table 3 and Fig. 3a). The Barrow data, during this 
overlapping 30-year period, generally pre.sent a similar pattern for 
the surface observations (Fig. 2a). Whether the significant increase 
at Barrow, prior to the early 1980s (Fig. 2c). is related to this decadal 
variability is not clear. As discussed below, several of the mid- 
latitude locations also showed increases in the earliest portion of 
the record that likely were not associated with changes in the 
stratosphere. 

At mid-latitudes of the N.H., where the bulk ofOs precursors are 
emitted, there are more numerous tropo.spheric O3 measurements 
with extended records (Fig, l?a and b). in western Europe, the 
evidence appears strong that tropospheric O3 increased substan- 
tially into the early 1990s, when restrictions on precursor emissions 
appear to have led to a flattening or even a decline in O3 concen- 
trations (Logan et al.. 2012). Even over the North Atlantic, where 
there is evidence of earlier increases, here also a pattern is obsesved 
where increases have ceased, for example at Mace Head and izana. 
As noted in Oilmans et al. (2006). increases into the early 2000s 
reported by Lelieveld et al. (2004) in the 20"-40'N band over the 
North Atlantic are consistent with the O3 changes seen at izana. The 
lack of change seen In the 40"-60'"N band over the same period 
reported by Lelieveld et al. (2004) is different from the increases 
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Rg-IQ. a) The seasonal variation ofdaytime surface O3 at Denali National Park.Aiaska for threeperiods {1988-1995. 1996-2002. and 2003-2010); b)MontWy mean, model fit and 
smooth trend curve of the O3 mixing ratio at Lassen Volcanoes NP. California; c) Moving 15-^artr«Kls at Lassen NPrrfthe W126 exposure metric; d) Moving 15-year trends of the 
W^Low metric at Lassen NP. Significant trends are marked with an asterisk: e) The sea«MHl variation trf daytime surfaceOy at Ussen NPfor three periods (1988-1995, 1996-2002, 
and 2003-2010); f) Change in occurrence of O3 values in 10 ppb hins at lassen NP for months wth significant dianges. g) Moving 15-year trends at Pinedale, Wyoming and 
h) moving 15-year trends at Glacier NP. Montana of the W126 exposure metric Significant trends are marked with an asterisk. 
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Fig. 11. Monthly mean (black diamond.'!), model fir (red tine)and.'5mooih trend curve (blue line) for the 0^ mixing ratio in the 850-700 hPa(-«1.S-3 km) layer from ozonesondes at 
a] Tsukuba, Japan and b) Sapporo, japan, c) Year-round linear trend of the monthly mean Oj in layers in the troposphere at Tsukuba. Japan, d) Monthly mean (black diamonds), 
model fit (red line) and smooth trend curve (blue line) for the surface Oj mixing ratio at Ryori. Japan, (for interpretation of the references to color in this figure legend, the reader is 
referred to the web version of this article.) 


reported here for the North Atlantic locations, where the leveling 
off is more recent. In eastern North America there does not appear 
to be as strong a pattern of earlier Increases as observed in western 
Europe, but at Whiteface Mountain, there is a definite flattening 
and decline in the last couple of decades. In western North America, 
the time series only extend back into the mid-1980s. At several 
locations, there has been no substantial change, while a few sites 
indicate a modest initial increase that has recently flattened. 
Assessing changes in Asia presents the greatest uncertainty 
because long records are only available from japan. The extent to 
which these records reflect changes primarily in Japan or are also 
indicative of changes over continental East Asia is not clear. The 
Japanese ozonesonde records depict a pattern that is not greatly 
different from that observed in Europe and North America, with 
increases in the early portion of the record but generally flat or 
declining trends more recently. 

Although details appear to vary between regions in the N.H., it 
appears that for the last 10-15 years a pattern of no substantial 
change is predominant. This likely reflects the reduction of 
precursor emissions in stable developed economies. Lefohn et al. 
(1998) noted that the shift from the lower concentrations upward 


appeared to be associated with lack of NO* scavenging as precur- 
sors were reduced. Our current results show that over some periods 
the frequenc'y of the lower hourly average concentrations is 
decreasing with a shift from the lower concentrations upward into 
the mid-level concentration range and tiie higher concentrations 
downward. Tt)e frequency of lower concentrations has decreased 
due to NOx titration and higher concentrations reduced from less 
photochemical production as precursors are reduced. This shifting 
of low- and mid-level values is slowing down and in some cases, 
changing direction. At Mace Head, the running 15-year W_Low 
metric indicates that hourly average O3 was shifting from the lower 
to the mid-level concentrations during the earlier part of the record 
(Fig. 6). slowing down for the most recent 15-year periods, and 
changing direction (i.e.. mid-level concentrations shifting Co the 
lower levels) for the last 15-year period. Similar patterns are 
observed for the sites at Zugspitze (Fig. 4) and izana (Fig. 7). These 
observations are important for assessing whether changes in the 
lower end of the distribution may be associated with processes 
related to reduced regional emissions or changes in background O3 
levds. Mace Head. Izaiia. and Zugspitze show recent indications 
that the frequency of mid-level concentrations is shifting from the 
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Fls^ 12. a) Monthly mean (black diamonds), model fit (red line) and smooth trendcurve(blueline)of the Oj mixing ratio at Mauna Loa, Hawaii, b) The seasonal variation of surface 
0,3 for 10-year periods at Mauna Loa. c) Moving 15-year trends at Manna Loa of the W526 metric, d) Monthly ntean. model fit and smooth trend curve for the O3 mixing ratio in the 
700-500 hi'a { ~ 3-6 km) layer from ozonesondes at Hilo. Hawaii, e) Year-round linear trend erf the monthly mean Oi in layers in Che troposphere at Hilo. (For interpretation of the 
references to color in this figure legend, the reader is referred to the web version of this artide.) 
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Fig. 13. a) Monthly mean, model fit, and smooth trend curve of the surfareChmbdng ratio at Minamitorishima.Japaab) Year-round linear trend of the monthly mean O3 in layers 
in the tropo.sphere at Naha, Japan. 
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Fig. 14. Monthly mean, model fit, and smooth trend curve of tlie surface Oj mixing 
ratio at American Samoa. 

mid-level down into the lower concentrations range and may 
indicate a stabilizing or decline in background O 3 . Were reduced 
NO* scavenging or increased background O 3 responsible, one would 
anticipate a shift from the lower concentrations to the mid-levels. 

The extent to which the stations investigated are sensitive to the 
impact of growing Asian emissions on the hemispheric background 
is unclear. Recent evidence suggests that the contributions of 
stratosphere-to-troposphere exchange (STE) on surface O 3 in the 


western US may be greater than from Asian emissions (Ambrose 
et al.. 2011 ; Un et al.. 2012b}, STE contributes to the variability 
but it is not clear to what extent it may contribute to longer-term 
changes. For Lassen NP, the concentration values are lower in the 
eailier part of the record and then begin to rise but begin to flatten 
by 2(K)0. The running 15-year W126 trends at Lassen NP are not 
statistically significant but overall there has been a declining trend 
in the running 15-year periods. The lack of a .statistically significant 
trend pattern was noted by Ufohn et al. (2010). Although not 
statistically significant, the running 15-year W_Low metric shows 
that the rate of shifting from the lower to the mid-levei concen- 
trations has lessened over the period of record. These results, 
coupled with those reported earlier by Oltmans et al. (1998, 2006) 
and recently by Logan et al. (2012) suggest that on a hemispheric 
scale it is currently difficult to observe the projected increases in 
tropospheric O 3 that models indicate may occur from growing 
Asian emissions. This may result from the lack of such O 3 increases 
or that changes resulting from precursor reductions in North 
America and Europe have made the influence of Asian precursor 
emissions more difficult to detect. Changes in hourly average O 3 
distributions at the low-, mid- and high-level ranges for sites 
investigated in this study do not indicate that background O 3 
concentrations continue to increase in the most recent decades. As 
indicated in our analysis and others, at many of the investigated 
sites earlier O 3 increases have reached a plateau and in some cases 
begun to decrease. Reductions in NO, emissions of 45% in the 
US (http;//www.epa.gov/airtrends/nitrogen.htinl) and -40% in 
Europe (http://www.eca.europa.eu/dat 3 -and-maps/indicators/eea' 
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Fig. 17. a) Summary of trend of four N.H. surface O3 locations, b) Summary of Ch trend 
curves for the 850-700 hPa layer at three N.H. ozonesonde sites, c) ^mmary of O3 
trends for S.H. stations. The trend curves are takert from the smoothed fit to the 
modeled monthly residuals. 


32-nitrogen-oxides-nox-emissions/eea-32-nitrogen-oxides-nox) 
over the past two decades suggest that background O3 increases 
associated with NO* emission increases may have peaked within 
the past decade. Ten to 15 year O3 records from China (Ding et aL. 
2008; Wang et aL, 2009, 2012) show increasing O3 although 
several downwind Japanese locations do not appear to reflect these 
changes. With emission slowdowns in China (lin and McElroy. 
2011) and planned further reductions (www.chinadaily.com.cn/ 
bizchina/2012-/02/01/content_14519125.htm). it will be impor- 
tant to monitor possible O3 changes in China to see if what appears 
to be a flattening or decline of O3 in the mid-latitudes of the N.H. is 
sustained. 

S.H. tropical and polar locations (Fig. 17c) show decadal periods 
of increasing and decreasing O3. but over the 40-year horizon there 
has been little overall change, in the future the SHADOZ sites in 
both the tropical South Pacific and South Atlantic may enable 
a broader perspective on changes in the tropics. At S.H. mid- 
latitudes there have been significant increases but over the most 
lecent decade there is some indication that these increases have 
moderated (Fig. 17c). The increases reported by Lelieveld et al. 
(2004) in the South Atlantic into the early 2000s are consistent 
with the measurements at Cape Point. The inclusion of an addi- 
tional decade of observations at Cape Point shows the moderation 
of this increase. The limited tropical data analyzed in this work does 
not provide additional perspective on the increases reported for the 
upper troposphere in the work of Bortz et al. (2006) for the nine 
year ( 1994-2003) MOZAIC record. 

In order to follow future trend patterns, it will be important to 
use techniques that capture the time evolution of O3 changes such as 
the running 1 5-year trend periods used hei e or other methods that 
detea these changes. In particular it will be important to determine 
if the widespread flattening or declining O3 concentrations reported 
here reflect longer-term changes in precursor O3 emissions. 
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Pollutant Fact Sheet 


http;//apps.sepa.org.uk/spripa/Pages/SubstanceInformation,aspx?pid=65 


SPRI Home 


Methane 

CH4 , natural gas, methyl hydrWe, biogas 

SPRI Emission Reporting Threshold 
10,000 Kg/yr Pollutant Emissions to Air 

Oisciaimer 

This sheet is a generic summary, denned to give the reader a basic level of background information about the substance in question. 
Great care has been taken to represert as effectively aid correctly as possible the broad range of (not necessarily consistent) 
information which is available from a va)^ of source. The reader must accept therefore that this sheet has no legal status and 
car)nat be relied upon in any legal proceetSngs. SEPA disdaims any responstbility or liability whatsoever for errors and omissions in this 


What is K? 

Methane is a colourless gas. At low concentrations it is odourless, but it has a sweet smell at high concentrations. At mixtures more 
than about 5-15% In air, it is expiostve. It has a lifetime of around ten years because it is only very gradually destroyed by other 
chemicals in air. Methane is wie at a group of chemicals known as the volatile organic compounds (VOCs). it is produced both naturally 
and from man’s activities. 

What is it used for? 

Methane is the major constituent of natural gas which is used for domestic and commercial heating and to generate electricity in power 
stations. !t is also used In the chemical industry to produce many more complex chemical compounds. 

Where does K come from? 

One of the main sources of methane into the environment is from the natural decomposition of plant and animal matter In airless 
conditions. This occurs in marshes, rice paddies and the guts of animals. The UK's biggest man-made source of methane is from rotting 
rubbish in landfills. Metoane is also released during the mining and distribution of fossil fuels (coal, oil and gas). 

How might It affect the environment? 

On a local scale, build up of methane poses an explosion hazard which can result In evacuatiwi of areas over old landfills or mines, 
Compared to other volatile organic compounds (VOCs) methane does not contribute significantly to the formation of ground level 
ozone photochemical smogs. The main impact of methane is on a global scale, as a greenhouse gas. Although levels of methane In 
ttie environment are relatively low, its high 'global warming potential’ (21 times that of cartxjn dioxide) ranks it amongst the worst of 
the greenhouse gases. 

How might exposure to it affect human health? 

At normal environmental concentrations, methane has no impacts on human health. At extremely high (artificial) concentrations In an 
enclosed space the reduction in oxygen levels could lead to suffocation. 

What steps are being taken to limit the potential impacts? 

In the UK (including Scodand), emissions of metoane are controlled through the regulation of volatile organic compounds (VOCs) 
under the National Air Quality Strategy. Internationally, the main control over methane as a volatile organic compound (VOC) is 
through international UNECE Cooveition on Long-Range Transboondary Air Pollution and the Basel Convention concerning the 
transboundary movement and disposal of hazardous wastes. Also, the United Nations Framework Convention on Climate Change 
(Kyoto Protocol, 1997) Introduced measures (such as taxes on fossil fuels) denned to achieve reduction of greenhouse gas releases. 
Amongst the other signatories from around (he world, the UK government (induding Scouand) is committed to reaching targets of 
reduaion of methane emissions by 2008-2012. 
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TESTIMONY 

OF 

J. THOMAS MULLEN, PRESIDENT & CEO 
CATHOLIC CHARITIES HEALTH AND HUMAN SERVICES 
CLEVELAND, OHIO 

Chairman Jeffords and distinguished Members of the United States Senate, Committee on 
Environment and Public Works; 

I thank you for the opportunity to testify today regarding Senate Bill 556, referred to as the 
Clean Power Act. My name is Tom Mullen and I am President of Catholic Charities Health and 
Human Services in Cleveland, Ohio. Catholic Charities in Cleveland serves over 600,000 people 
annually and has an $87,000,000 annual operating budget, while employing of 1 ,700 people. We 
provide services to children and families; older adults; persons with disabilities; and those with 
emergency and basic transitional needs. (Last year we served over 4.5 million meals to the hungry 
and provided tens of thousands nights of shelter to homeless women, men and children). This 
service area is in the eight-county Cleveland Catholic Diocese in Northeast Ohio. 

I want to acknowledge the support and involvement that Committee Member Senator 
George V. Voinovich has given to our communities and the people we serve in Ohio, I want to 
share with you today what impact that Senate Bill 556 would have on a number of the people we 
serve daily in Northeast Ohio. 

Senator Voinovich, in the last couple of years, has convened people most directly impacted 
by the rise in utility costs. The elderly on fixed limited incomes and the working poor with families 
have made it clear to him during these meetings and to me on a daily basis that they cannot afford 
increases in costs for their basic needs. Many indicate that, currently, they cannot afford basic 
needs without either falling behind in payments and/or ignoring one of those needs like rent, utility, 
or health care bills. 

Senate Bill 556 on the surface strives to cleanse the environment of many of the oxides and, 
in particular, carbon dioxide and mercury. These gases are given off through the burning of coal. I 
ask the Committee to carefully review the negative impact that would occur on millions of people in 
our country and in my state of Ohio if the bill is enacted without deeper consideration and further 
research. 

The State of Ohio’s energy production is provided by 86% use of coal. If Senate Bill 556 is 
enacted, the conversion to natural gas from coal would have a devastating effect on the people of 
Ohio and our country, particularly the poor and the elderly. The Edison Electric Institute estimates 
that, if enacted, the loss in America in gross domestic product by the year 2010 would be $75 
billion and grow to $150 billion in 2020. In the State of Ohio, the loss would be $3 billion and grow 
to $6 billion by 2020. 

Employment in Ohio would be dramatically impacted with job losses estimated at 25,000 by 
201 0 and 37,000 by 2020. With ail of this, the most vulnerable of our people economically, would 
see their electric costs in Ohio soar to $494,000,000 in 2010 and to $1 .5 billion in 2020. 

The overall impact on the economy in Northeast Ohio would be overwhelming, and the 
needs that we address at Catholic Charities in Ohio with the elderly and poor would be well beyond 
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our capacity and that of our current partners in government and the private sector. 

In a recent study on Public Opinion on Poverty, it was reported that one-quarter of 
Americans report having problems paying for several basic necessities, in this study, currently 
23% have difficulty in paying their utilities - that is, one out of four Americans. If Senate Bill 556 is 
passed, we could see the difficulty in Cleveland reach beyond one out of two people and families 
not able to pay utilities. This is based on the current fact that, in Cleveland, 25.8% of people are 
below the federal poverty level and from the 200% increase in emergency assistance needs we are 
experiencing at Catholic Charities in the last 18 months. This is ail without the domestic increase 
these same individuals and many thousands of others will experience through job loss and utility 
cost increase as a result of the Clean Power Act. 

I want to emphasize, again, the two groups of our most vulnerable population in Ohio that 
would be impacted by this Bill, First, the elderly in Cleveland - approximateiyone-half (49.4%) of 
persons over 65 years old have incomes less that $15,000 per year. In Cuyahoga County, nearly 
one-third (31 .5%) fall into the same category. Northeast Ohio reflects realistically what negative 
impact the increase in utility cost would have for all our seniors in Ohio and through similar states 
throughout the nation. 

The second group that I have real concern for and will be hurt similarly by this is children. In 
Cleveland, over one-fourth of all children live in poverty and are in a family of a single female head 
of household. These children will suffer further loss of basic needs as their moms are forced to 
make choices of whether to pay the rent or live in a shelter; pay the heating bill or see their child 
freeze; buy food or risk the availability of a hunger center. These are not choices any senior 
citizen, child, or, tor that matter, person in America should make. 

I ask the Committee to look carefully at the ramifications of Senate Bill 556 and its impact on 
employment and energy costs. We have many vulnerable people in Cleveland, in Ohio, and across 
America who cannot carry the burden of this legislation. 

Chairman Jeffords and Senators of the Committee, thank you for your time. 
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The George Washington University Regulatory Studies Center works to improve 
regulatory policy through research, education, and outreach. As part of its mission, 
the Center conducts careful and independent analyses to assess rulemaking proposals 
from the perspective of the public interest. This comment on the Environmental 
Protection Agency’s proposed rule revising National Ambient Air Quality Standards 
(NAAQS) for ozone does not represent the views of any particular affected party or 
special interest, but is designed to evaluate the effect of EPA’s proposal on its 
statutory' mandate to “protect public health.” 


Introduction 

The Clean Air Act directs the EPA Administrator to set “primary,” or health-based, 
NAAQS at levels that are “requisite to protect the public health ... allowing an 


' This comment reflects the views of the author, and does not represent an official position of the GW 
Regulatory Studies Center or the George Washington University. The Center’s policy on research 
integrity is available at http:/,T esearc h.columbian.gwu.edu/regulatorvstudies/resear c h/integritv . 
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adequate margin of safety,”^ based on “air quality criteria [that] shall accurately 
reflect the latest scientific knowledge useful in indicating the kind and extent of all 
identifiable effects on public health or welfare which may be expected from the 
presence of such pollutant in the ambient air, in varying quantities.” § 108(a)(2) It 
further requires the Administrator to set “secondary” (welfare-based) standards based 
on these criteria at a level “requisite to protect the public welfare from any known or 
anticipated adverse effects.”"^ (This comment focuses exclusively on the primary 
standard.) 

Amendments to the Clean Air Act in 1 977 (P.L. 95-95) required the Administrator to 
conduct a “thorough review of the criteria... and promulgate such new standards as 
may be appropriate,” at least every five years. In setting primary standards, EPA may 
not consider the costs of achieving the standard.^ 

In this notice, EPA proposes to detennine that the current O 3 primary standard of 
0.075 ppm “is not requisite to protect public health within an adequate margin of 
safety”; thus, “it should be revised to provide increased public health protection.”*’ 
EPA proposes to revise the O 3 standard to “within the range of 0.065 ppm to 0.070 
ppm” in order to increase protection of public health including for populations 
deemed “at risk” such as children, older persons, and those with health problems. 

EPA’s reasoning and recommendations are presented in several key documents, 
including the following. 

• Proposed Rule; National Ambient Air Quality Standards for Ozone . 79 
Federal Register 75233 -75411 

• Final Report: Health Risk and Exposure Assessment for Ozone . August 2014 

• Final Report; Integrated Science Assessment of Ozone and Related 
Photochemical Oxidants . 2013 (hereafter “ISA”) 


’ The Clean Air Act, 42 U.S.C. § 7408 (bXI) Available at: 

http ://www.ehso.com/ehso.php?URL=http%3A%2F%2Fwww.epa.gov/oar/caa/caal1 3.txt 
■' The Clean Air Act, 42 U.S.C. § 7408 (b)(2) Available at: 

http://www.ehso. com/ehso.php?URL=http%3 A%2F%2Fwww.epa.gov/oar/caa/caal 13.txt 
^ Whitman v. American Trucking Associations, 531 U.S. 457 (2001) 99-'! 426. 1 75 F.3d 1027 and 
195 F.3d 4, affirmed in part, reversed in part, and remanded. 

" 79 FR 75236 
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Executive Summary 

EPA’s proposed determination that existing ozone NAAQS are not requisite to 
protect public health with an adequate margin of safety is not justified by the 
evidence it presents. Nor do EPA’s predictions that further reductions in ozone 
standards will cause future public health benefits follow from sound and reliable 
scientific methods of causal analysis and prediction. The U.S. EPA document 
entitled Health Risk and Exposure Assessment for Ozone, Final (July, 2014): 
Executive Summary states in its first paragraph that “The health effects evaluated in 
this HREA are based on the findings of the O 3 ISA (U.S. EPA, 2013) that short term 
O 3 exposures are causally related to respiratory effects, and likely causally related to 
cardiovascular effects, and that long term 03 exposures are likely causally related to 
respiratory effects.” The introduction also states that “The results of the HREA are 
developed to infonn the O3 Policy Assessment (PA) in considering the adequacy of 
the existing O3 standards, and potential risk reductions associated with potential 
alternative levels of the standard.” 

Thus, EPA positions causality and its implications for potential risk reductions as 
leading considerations in its proposed decision to reduce existing standards for 
ozone. The specific meaning of causality to which EPA refers is that it would allow 
readers of the policy assessment to consider “potential risk reductions associated 
with potential alternative levels of the standard.” We assume that EPA means 
“caused by” rather than “associated with” here, and that they mean that their 
assessment and causality determination will allow interested policy makers to 
understand how different reductions in the ozone standard would (probably) affect 
future risks to human health and other endpoints of interest. This crucial claim 
appears to be mistaken and misleading. EPA has presented no validated causal 
modeling that would enable correct prediction (and uncertainty characterization) of 
the effects (if any) that future changes in O3 levels might cause in future changes in 
health effects. Rather, EPA uses measures and models of historical associations 
between O3 levels and adverse health effects as if they were known to be entirely 
causal. This does not provide a sound or reliable basis for risk assessment (Appendix 
A; Dominici et al., 2014). 

EPA follows a well-developed but unreliable quantitative risk assessment (QRA) 
process, critically discussed in the next section and in Appendix A, that interprets 
statistical associations as being causal based on weight-of-evidence (WoE) 
considerations. As discussed in detail later. WoE considerations are not logically or 
practically adequate for this purpose (e.g., Goodman et al., 2013; Morabia, 2013; 
Rhomberg et al., 2013; Appendix A). Table 1 of EPA’s ozone ISA presents these 
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considerations. They incorporate several formal logical fallacies, such the ex post 
ergo propter hoc fallacy that “Evidence of a temporal sequence between the 
introduction of an agent, and appearance of the effect, constitutes another argument 
in favor of causality.” There is no theoretical or practical reason to suppose that 
EPA’s causal judgments based on these WoE considerations are factually correct. 
Experts, like other people, typically have high confidence in their own judgments, 
even when these lack objective validity (Kahneman, 2011). But subjective 
confidence in subjective judgments should not be used in place of sound, objective 
scientific methods. To do so, as in EPA’s risk assessment for ozone, replaces sound 
science with potentially arbitrary, biased, and mistaken judgments. 

To obtain quantitative risk and benefit estimates, EPA applies a new quantitative 
model (The “MSS model”) of the relation between ozone levels and decrements in 
lung function. This model makes predictions that depend sensitively on assumptions 
that are known to be incorrect (e.g., that individual variability is normally 
distributed) but that are made anyway for the sake of convenience. There are several 
key uncertainties about the model assumptions and conclusions, none of which has 
been quantified. 

EPA also develops an approach to quantitative risk assessment based on 
epidemiological data in section 7. 1 .2 that makes the crucial error of treating the slope 
of a curve (i.e., the change in y divided by change in x) as if it showed the future 
changes in the variable on the y axis (health effects) that would be caused by 
changes in the variable on the x axis (exposure). This conceptual error invalidates 
EPA’s quantitative risk and benefit predictions; it is a completely invalid 
interpretation of the slope of the model curve fit to past data (see Appendix A and 
Rothman et al., 2012). 

A simple analogy may help to make this technical point clear. Dividing car accidents 
per year in a population by pounds of potatoes consumed per year in that population 
would produce a positive “slope factor” (i.e., ratio) linking these two quantities. One 
could meaningfully discuss the change in car accidents per unit change in potato 
consumption when discussing the slope of a regression curve fit to their historical 
values. But it would be utterly mistaken to interpret this as implying that reducing 
future potato consumption would cause a reduction in future car accidents. Figure 2 
of Appendix A shows a more realistic example. EPA’s risk assessment makes 
essentially this conceptual error, confusing the changes used to calculate slopes of 
exposure-response curves with the changes in health effects that causal mechanisms 
might cause if exposure were changed. 
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EPA’s use of associational methods to drive key causal conclusions ignores a 
consensus in disciplines outside epidemiology that associational methods are 
unreliable, logically unsound, and inappropriate for drawing causal inferences (e.g., 
Dominici et al, 2014; Rothman et al., 2012; Cox and Popken, 2015). EPA’s 
judgment that model-based associations are causal also conflicts with quantitative 
causal analyses of historical data. Studies that have applied formal quantitative 
causal analysis methods have found no detectable human health benefits caused by 
past reductions in ambient ozone levels (e.g., Moore et al., 2012; Cox and Popken, 
2015). These studies provide no objective reason to expect that further reductions in 
the ozone standard will cause future human health benefits.^ 

The absence of any impact of relatively large reductions in ozone concentrations on 
public health outcomes in previous causal analyses suggests that there may be an 
exposure below which diseases do not occur, and that this threshold may be well 
above the current standard. If this is true, a NAAQS set higher than current levels 
would meet the statutory standard. This is consistent with proposed causal 
mechanisms involving inflammation of the lung, although such thresholds would not 
be apparent in population data unless errors in exposure estimates are properly 
modeled (Cox, 2011, 2012). EPA considers and rejects the hypothesis of an exposure 
threshold for adverse effects that is above current standards, but does not quantify 
exposure uncertainties and their effects on detection and estimation of thresholds. 
Such quantitative uncertainty analysis is essential for coiTect inferences about 
thresholds. 

In summary, EPA’s quantitative risk estimate (QRA) provides no legitimate reason 
to believe that the proposed action is "requisite to protect public health” or that 
reducing the ozone standard further will cause any public health benefits. The QRA’s 
model-based projections to the contrary are known to rely on mistaken assumptions 
(for the MSS model) and mistaken interpretations of curve-fitting (for the 
epidemiological risk assessment in Section 7). Past data on human health before and 
after reductions in ozone do not reveal any such causal impacts. Given EPA’s 
information and the unquantified model uncertainty that remains, there is no sound 
technical basis for asserting with confidence, based on the models and analyses in 
EPA’s ozone risk assessment, that an ozone standard of 65 ppb would be any more 
protective than 70 ppb, or that 80 ppb is less protective than 60 ppb. To the contrary, 
available data suggest that further reductions in ozone levels will make no difference 


’ EPA’s risk assessment cites a 2008 paper by Moore et al. suggesting that ozone causes harm to 
human health, based on untestable modeling assumptions, but does not cite the 2012 paper that 
superseded it, which found no causal relation between them. 
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to public health, just as recent past reductions in ozone have had no detectable causal 
impact on improving public health. 

Critical Review of EPA Ozone Health Risk Assessment 

EPA’s approach to “causal determination” reflects a half century of departure of 
epidemiology from sound scientific and statistical methods of causal modeling and 
analysis. Starting in the 1960s, epidemiology took a turn away from other sciences 
and engineering disciplines by developing a unique, unproven, and logically unsound 
approach to assessing causation; this approach, now incorporated into weight-of- 
evidence systems, tacks justification by underlying principles or by demonstrated 
logical or practical validity (Morabia, 2013). 

Following an influential essay by Hill (1965), epidemiologists began relying on their 
own personal judgments and consideration of various aspects of association to guess 
whether statistical associations might be causal. Regulatory risk assessments started 
substituting consensus opinions based on these guesses for more objective and 
accurate methods of assessing causality. This judgment-based approach, which forms 
the main basis for EPA’s ozone risk assessment, has never been shown to necessarily 
or usually produce correct results (Morabia, 2013). To the contrary, empirical 
research on the accuracy of expert judgments has found that they are usually biased 
and mistaken (Kahneman, 2011). Biases toward false positives (e.g., believing that 
proposed actions will cause benefits that they turn out not to cause) predominate 
(Lehrer, 2012; loannadis, 2005, Lehrer, 2012, Sarewitz, 2012, Ottenbacher, 1998; 
Imberger et ah, 2011, The Economist, 2013). 

Comment 1; Associationai methods are unreliable guides to valid 
causal inference 

EPA experts may (and demonstrably sometimes do) consider that it “could not be 
more clear” that observed associations between air pollution levels and adverse 
health effects are causal (e.g.. Harvard School of Public Health, 2002) even though 
more thorough and objective quantitative causal analyses would reveal that they are 
not - that they only reflect coincident historical trends or other non-causal 
explanations (e.g., HEl, 2013). In general, substituting qualitative expert judgments 
about whether associations are probably causal (e.g., using the “Aspects to aid in 
judging causality” listed in Table 1 of EPA’s ozone ISA) for rigorous quantitative 
causal analysis (e.g., using the techniques listed in Table 1 of Appendix A) lacks 
justification (Morabia, 2013). It is part of the sociology of applied science that 
motivated reasoning, confirmation bias, wishful thinking, over-confidence in one’s 
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own judgments, and other biases (Kahneman, 2011) can and do routinely produce 
confident but mistaken beliefs that causal relations have been discovered when in 
fact there is no objective evidence of causation; as a result, projected benefits from 
costly actions, based on the mistaken expert judgments, often fail to materialize after 
the costly actions have been taken (Lehrer, 2012; loannadis, 2005, Sarewitz, 2012, 
Ottenbacher, 1998; Imbergeret al., 2011. The Economist . 2013). 

More fundamentally, association-based methods (e.g., regression modeling, WoE 
judgments), relied on throughout EPA’s ozone risk assessment, are not in general 
reliable guides to the objective truth; for example, they can enable modelers to find 
either statistically “significant” positive exposure-response associations or 
statistically “significant” negative ones, depending on their modeling choices 
(Dominici et al., 2014). Associational methods are not adequate or valid for allowing 
accurate predictions of the effects that future changes in exposures would cause in 
future health risks. Appendix A and its references develop this point in more detail. 

Comment 2: EPA’s ozone risk assessment depends on associational 
methods. 

That EPA’s ozone risk assessment depends heavily on conflating associations with 
causation is well illustrated by the following passages: 

“6.2.3.2 Asthma 

In reference to epidemiologic studies, the ISA states that ‘[t]he evidence 
supporting associations between short-term increases in ambient O3 
concentration and increases in respiratory symptoms in children with 
asthma is derived mostly from examination of 1 -h max, 8-h max, or 8-h avg 
O3 concentrations and a large body of single-region or single-city studies. 

The few available U.S. multicity studies produced less consistent 
associations.’ (ISA, p. 6-101 to 6-102). ‘Although recent studies contributed 
mixed evidence, the collective body of evidence supports associations 
between increases in ambient O3 concentration and increased asthma 
medication use in children’ (ISA, p. 6-109).” pp 6-7 to 6-8 

“Mortality Effects 

Recent multicity studies and a multicontinent study have reported 
associations between short-term O3 exposure and mortality, expanding upon 
evidence available in the last review (see Section 6.6). These recent studies 
reported consistent positive associations between short-term O3 exposure 
and total (nonaccidental) mortality, with associations being stronger during 
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the warm season, w'hen O 3 concentrations were higher. They also observed 
associations between O 3 exposure and cardiovascular and respiratory 
mortality. These recent studies also examined previously identified areas of 
uncertainty in the Os-mortality relationship, and provided additional 
evidence supporting an association between short-temi O 3 exposure and 
mortality. As a result, the current body of evidence indicates that there is 
likely to be a causal relationship between short-term exposures to 03 
and total mortality.” 

“6.6 Mortality 

6 . 6 . 1 Summary of Findings from 2006 O 3 AQCD 

The 2006 O 3 AQCD (U.S. EPA, 2006b) reviewed a large number of time- 
series studies... The association between short-term O 3 exposure and 
mortality was substantiated by a collection of meta-analyses and 
international multicity studies. ... Overall, the 2006 O 3 AQCD identified 
robust associations between various measures of daily ambient O 3 
concentrations and all-cause mortality, with additional evidence for 
associations with cardiovascular mortality, which could not be readily 
explained by confounding due to time, weather, or copollutants. ... 
Collectively, the 2006 O 3 AQCD concluded that “the overall body of 
evidence is highly suggestive that O 3 directly or indirectly contributes to 
non-accidental and cardiopulmonary-related mortality.” 

6.6.2 Associations of Mortality and Short-Term 03 Exposure 

Recent studies that examined the association between short-term O 3 
exposure and mortality further confirmed the associations reported in the 
2006 O 3 AQCD. New multicontinent and multicity studies reported 
consistent positive associations between short-term O3 exposure and all- 
cause mortality in all-year analyses, with additional evidence for larger 
mortality risk estimates during the warm or summer months (Figure 6-27 
[and Table 6-42]). These associations were reported across a range of 
ambient O3 concentrations that were in some cases quite low.” 

“6.6.3 Summary and Causal Determination 

The evaluation of new multicity studies that examined the association 
between short term O 3 exposure and mortality found evidence which 
supports the conclusions of the 2006 O 3 AQCD. These new studies reported 
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consistent positive associations between short-term O3 exposure and all- 
cause (nonaccidental) mortality, with associations persisting or increasing in 
magnitude during the warm season, and provide additional support for 
associations between O3 exposure and cardiovascular and respiratory 
mortality.” 

“7.1.2 Calculating Ozone-Related Health Effects Incidence 

The C-R functions used in the risk assessment are empirically estimated 
associations between average ambient concentrations of O3 and the health 
endpoints of interest (e.g., mortality, hospital admissions (HA), emergency 
department (ED) visits). ... Given a C-R function of the form shown in 
equation ( 1 ) and a particular difference in ambient O3 levels, Ax, the RR 
associated with that difference in ambient O3, denoted as RRAx, is equal to 
e|iAx difference in health effects incidence, Ay, corresponding to a 
given difference in ambient O3 levels. Ax, can then be calculated based on 
this RRAx... These health impact equations are the key equations that 
combine air quality information, C-R function information, and baseline 
health effects incidence information to estimate ambient O3 health risk... ” 

It is clear from such passages that EPA’s risk assessment makes extensive use of 
associations, and that it repeatedly misinterprets evidence of associations as evidence 
for causation. This fundamental error leads to EPA’s “Causal Determination” that 
reducing current ambient ozone levels would improve human health. 

EPA’s approach to quantitative risk assessment based on epidemiological data in 
section 7 . 1.2 also mistakenly conflates association and causation, completely 
confusing (a) “The difference in health effects incidence, Ay, corresponding to a 
given difference in ambient O3 levels. Ax” as determined by the slope of a curve fit 
to past levels of ozone and health effects incidence rates with (b) The future change 
in health effects incidence that would be caused by a future change in ambient O3 
levels. 

This confusion invalidates EPA’s resulting quantitative benefits assessment. As 
discussed in the above example of potato consumption and car accidents and as 
elaborated further in Appendix A (illustrated with an example of baby aspirin and 
heart attack risk, and in the context of Figure 2 showing a linear slope for historical 
data plotting cardiovascular mortality against cell phone ownership), the slope of an 
exposure-response regression curve is an entirely distinct concept from the causal 
impact of changes in exposure on changes in response. The two have no necessary 
relation to each other. They need not even have the same sign, e.g., a positive 
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exposure-response slope may describe historical data even if the causal relation 
between exposure and response is negative, so that reducing exposure would cause 
increased future risk of response. 

EPA’s use of associational methods to drive key causal conclusions ignores a 
consensus in disciplines outside epidemiology that associational methods are 
unreliable, logically unsound, and inappropriate for drawing causal inferences 
(Dominici et al, 2014; Rothman et al., 2012; Cox and Popken, 2015). As illustrated 
in the above passages, EPA repeatedly moves straight from reports of associations to 
conclusions about causation without applying any formal quantitative causal 
analyses or objective tests to check the validity of their conclusions (e.g., using the 
methods in Heman and Robins, 2011, 2015 and in the references cited in Table 1 of 
Appendix A). 

Comment 3: EPA has not correctly "established” or "determined" 
causation or demonstrated that reducing ozone standards would 
cause human health benefits 

Although EPA presents no objective causal analysis showing that reducing current 
ozone standards and levels will cause (or in recent decades has caused) any human 
health benefits, its QRA nonetheless projects human health benefits to be achieved 
by proposed future reductions in ozone. To accomplish this, the ozone risk 
assessment applies models of how future human health benefits might change as 
ozone levels changed if there were a causal relation between them and if that causal 
relation were correctly described by the assumed models. Uncertainties about these 
two crucial conditions are not quantified. 

No detectable causal relation between ozone reductions and human health benefits 
has been found in careful examinations of historical data (e.g., EIEI, 2010; Moore et 
al., 2013; Cox and Poken, 2015), casting doubt on the validity of EPA”s assumption 
that such a causal relation will hold in future. As discussed in the following 
comments, there is little reason to have confidence that EPA’s models used to 
quantify projected future benefits provide even approximately correct descriptions of 
available data. 

Comment 4: EPA’s risk assessment models and their conclusions and 
predictions depend on implausible, unverified, and inaccurate 
modeling assumptions. 

As explained in section 6.2.4 of the risk assessment, “In this review, EPA is 
investigating the use of a new model that estimates FEVl responses for individuals 
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associated with short-term exposures to O 3 (McDonnell, Stewart, and Smith, 2007; 
McDonnell, Stewart, and Smith, 2010; McDonnell et al., 2012). This is a 
fundamentally different approach than the previous approach, for which the E-R 
function is at a population level, not an individual level. This model was developed 
using controlled human exposure data...” The new model that EPA is investigating 
involves a parameter alpha 2 that is assumed to more than quadruple on one’s 18* 
birthday, then more than double on one’s 36* birthday, and finally plummet to zero 
on one’s 55* birthday (Table 6-2, p. 6-13). Such jumps do not seem plausible. 

EPA then selects two ad hoc functional forms (out of an infinite number of 
possibilities) and claims that this incorporates model uncertainty: “EPA considered 
both linear and logistic functional forms in estimating the E-R relationship and chose 
a 90 percent logistic/10 percent piecewise-linear split using a Bayesian Markov 
Chain Monte Carlo approach. This Bayesian estimation approach incorporates both 
model uncertainty and uncertainty due to sampling variability.” A more sober 
assessment is that the correct functional forms are unknown, and that neither of the 
two considered forms has been shown to be even approximately correct; this 
enormous model uncertainty has not been correctly accounted for or quantitatively 
characterized in the analysis, results, or statement of conclusions (e.g., using 
Bayesian Model Averaging, as described in Samet and Bodurow, 2008). 

Likewise, EPA states (Section 6.5.1) that “Clearly the intra-individual variability 
Var(a) in the MSS model is a key parameter and is influential in predicting the 
proportions of the population with FEVl decrements > 10 and 15%. The assumption 
that the distribution of this term is Gaussian is convenient for fitting the model, but is 
not accurate. The extent to which this mis-specification affects the estimates of the 
parameters of the MSS model and its predictions is not clear.” 

Comment 5: EPA has not quantified crucial model uncertainties. 
Therefore, confidence intervals calculated assuming that the models 
used are correct are misleadingly narrow and EPA has provided 
policy makers with no basis for confident predictions about how 
different changes in the ozone standard would probably affect public 
health. 

As acknowledged in EPA’s risk assessment (Section 6.5.1), “Although the model 
does not have good predictive ability for individuals (psuedo-R2 0.28), it does better 
at predicting the proportion of individuals with FEVl decrements. 10, 15, and 20% 
(psuedo-R2s of 0.78, 0.74, 0.68) (McDonnell et al., 2012). The clinical studies that 
these model estimates are based on were conducted with young adult volunteers 
rather than randomly selected individuals, so it may be that selection bias has 
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influenced the model parameter estimates. The parameter estimates are not very 
precise, partly as the result of correlations between the parameter estimates... The 
MSS model is also sensitive to the exposure concentrations, but we have not 
quantified that sensitivity. ... We are unable to properly estimate the true sensitivities 
or quantitatively assess the uncertainty of the MSS model. ... As discussed in 
Section 6.5.3 below, there are uncertainties in extrapolating the MSS model down to 
age 5 from the age range of 18 to 35 to which the model was fit. ...[T]he uncertainty 
of the extension to children of the MSS model could be substantial.” 

Section 6.5.7 adds that “EPA staff have identified key sources of uncertainty with 
respect to the lung function risk estimates. These are: the physiological model in 
APEX for ventilation rates, the O 3 exposures estimated by APEX, the MSS model 
applied to ages 18 to 35, and extrapolation of the MSS model to children ages 5 to 
18. ... At this time we do not have quantitative estimates of uncertainty for any of 
these.” 

Comment 6: EPA has not demonstrated that its recommended 
reductions in the current ozone standard will cause public health 
benefits. 

EPA’s ozone risk assessment does not provide quantitative risk models and 
uncertainty analyses adequate to support confident or accurate predictions about the 
future public health consequences of different standards. In this respect, its risk 
assessment is crucially incomplete. Its key conclusions and recommendations are 
based only on expert judgments and unverified assumptions. They are not supported 
by causal analyses of historical data, which show no detectable human health 
benefits caused by substantial reductions in ozone levels (e.g., HEl, 2103; Moore et 
al., 2013; Cox and Popken, 2015). 

In summary, EPA is using a new model that takes “a fundamentally different 
approach than the previous approach,” and that knowingly adopts convenient but 
inaccurate modeling assumptions (mis-specified models), to predict substantial 
future health benefits from further ozone reductions. No such benefits caused by past 
reductions in ozone levels have been found in careful examinations of past data 
(HEI, 2010; Moore et al., 2013; Cox and Poken, 2015). Since the new model is 
known not to be valid (it is mis-specified for convenience) and key uncertainties 
about it have not been quantified, there is no legitimate reason for EPA or policy 
makers to trust its predictions that further ozone reductions will cause substantial 
health benefits, particularly given that empirical observation does not support causal 
connections between past reductions in ozone levels and these health benefits. 
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As a result of its use of associational models and methods and unverified and 
incorrect modeling assumptions and interpretations, EPA has not established 
causality for the health effects that it attributes to ambient levels of ozone. Its claims 
to have done so - including its “Causal determinations” ■“ are based on applying 
expert judgments, which are known to be highly fallible (Kahneman, 2011), to 
associational studies, which are known to be unreliable and inadequate for drawing 
valid causal inferences (Dominici et al., 2014; Cox and Popken, 2015; Appendix A). 
These qualitative subjective judgments are contradicted by more objective and 
reproducible quantitative analyses that have found no human health benefits caused 
by past reductions in ozone, and that have shown that health benefits initially 
attributed to ozone reductions were in fact just artifacts of flawed statistical 
methodology (e.g., HEI, 2010; Moore et al., 2013; Cox and Poken, 2015). Hence, the 
risks that EPA’s assessment attributes to current ambient levels of ozone are 
unsupported by sound, objective, and reliable analysis or by past experience. 

Furthennore, EPA’s ozone risk assessment has not demonstrated that these public 
health risks, even if they exist, would be reduced at ail by reducing the current ozone 
standard. (It assumes this in fitting models to data in Section 6 and in misinterpreting 
curve-fitting as if it were causal modeling in Section 7, as previously discussed. But 
an assumption is not a demonstration.) 

The risk reductions that EPA projects from the proposed reductions in ozone 
standards are no more than consequences of unsupported modeling assumptions. 
These projections, which might seem to have been refuted by past experience, are 
not supported by any analyses showing that past ozone reductions have caused the 
benefits that EPA’s models would have predicted for them, or explaining why those 
projected benefits have not been found in practice. Rather, they substitute optimistic 
judgments from selected experts that benefits will occur for objective scientific 
analysis and factual evidence that they have not occurred in places where ambient 
levels of ozone have already been decreased substantially in recent decades (e.g., 
HEI, 2010; Moore et al., 2013; Cox and Poken, 2015; HEI, 2010). 

Comment 7: EPA’s ozone risk assessment can and should be 
improved by applying readily available formal quantitative methods 
of causal analysis and uncertainty characterization. 

Quantitative methods for sound causal analysis and characterization of remaining 
uncertainties, pioneered mainly in disciplines outside epidemiology, have progressed 
rapidly since the 1 960s. They are now readily available and widely applied in social 
statistics, econometrics, engineering, neuroscience, artificial intelligence, machine 
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learning, and statistics, among others and are increasingly being incorporated into the 
best practices of modern epidemiology (Rothman et al, 2012). 

Appendix A outlines both the pitfalls of association-based methods, and constructive 
methods for more objectively and correctly assessing and quantifying causal 
relations from data (see e.g.. Table 1 of Appendix A). A key idea is that causation is 
not primarily about statistical associations between historical levels of variables, 
such as exposure and health effects. Rather, it is primarily about how changes in 
inputs (such as exposure) propagate through a network of validated causal 
mechanisms to cause resulting changes in outputs (such as health effects). Appendix 
A discusses methods to detennine, document, and quantify such genuine causal 
influences. 

The following steps would make EPA’s risk assessment for ozone more sound and 
useful. 

1. Fonnally test whether there is any significant statistical association between 
past changes in ambient levels of ozone and changes in risks of mortality or 
adverse health effects after accounting for modeling biases and uncertainties 
(e.g., by using Bayesian Model Averaging or nonparametric methods). 

2. Formally test whether past changes in ozone exposures have preceded and 
helped to explain the changes in public health effects that EPA’s risk 
assessment claims they will cause. Technical methods for conducting such 
tests (e.g., change-point analyses, intervention analyses, Granger causality 
tests) are readily available and should be used. 

3. Formally test whether any health effects attributed to past changes in ozone 
levels can be made conditionally independent of those ozone levels by 
conditioning on other variables (e.g., daily temperature). If not, as revealed 
by conditional independence tests, this would provide legitimate evidence for 
possible causation. 

4. Present and then test explicit causal graph models for how changes in 
ambient ozone levels propagate along hypothesized causal paths (possibly 
involving changes in reactive oxygen species (ROS) and lung inflammation) 
to produce changes in mortality or other health effects. As mentioned by 
Samet and Bodurow (2008) in a report cited by EPA, one way to do this is to 
“... [DJraw a set of causal graphs, each of which represents a particular 
causal hypothesis, and then consider evidence insofar as it favors one or more 
of these hypotheses and related graphs over the others. ” 
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5. Use the causal graphs to identify, test, and if possible refute, non-causal 
explanations for statistical relations among observed variables (including 
exposures, health effects, and any intermediate variables, modifying factors, 
and confounders). 

6. Show that causal mechanisms postulated in the QRA modeling hold for 
realistic changes in ambient concentrations, and that they exhibit stable, 
uniform, law-like behavior. Ideally, there should be no large unexplained 
heterogeneity in estimated input-output (e.g., E-R or C-R) relations, since 
heterogeneity should be explained by differences in input variables such as 
individual covariates (rather than by differences in the causal mechanism or 
laws through which changes in inputs propagate to produce changes in 
outcomes). 

7. Explain why past substantial reductions in ozone levels have not led to the 
predicted (and often claimed) health benefits predicted by modeling 
assumptions and associational modeling (e.g., HEI, 2010). The failure of 
predicted benefits to materialize in the past is a key reason for suspecting that 
they may not materialize in the future, and that EPA’s risk analysis modeling 
methods and assumptions are overly optimistic and lack predictive validity. 
Addressing this gap between predictions and reality is crucial for developing 
trustworthy causal models of how changes in ozone exposures will affect 
public health risks. 

The following sections expand on the preceding points in the context of specific 
passages from the EPA risk assessment for ozone and the source documents on 
which it relies. 

Critical Comments on EPA’s Causal Determination Framework 

The comments that follow are based on the principle that sound quantitative risk 
assessment (QRA) must be based on sound analysis of causal relations between 
proposed risk management actions, such as reducing the current ozone standard, and 
their probable consequences, such as changes in health effects. Appendix A reviews 
principles for how causal analysis for quantitative risk assessment should (and 
should not) be done. This covers not only pitfalls to avoid, based largely on concerns 
about over-reliance on expert judgments and under-reliance on more objective 
methods of causal analysis and modeling at lARC, EPA, OSHA, FDA, and other 
agencies; but also principles for valid causal analysis, inference, and quantitative risk 
assessment (QRA), drawn from a large technical literature on causal analysis. 
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EPA's "Aspects to Consider in Making Causal ludgments" Do Not 
Accurately Reveal Causation 

Table 1 of the ozone ISA summarizes “aspects” of association that are frequently 
considered in making expert judgments about whether associations might be causal. 
EPA used them as a primary basis for its causal determinations, principle 
conclusions on causality, and predictions that reducing ozone standards further will 
cause future health benefits. These “aspects” of association are reviewed here, along 
with critical comments. 

1. Strength: It is often asserted that the larger is a statistical association between 
exposure and response (i.e., adverse health effects), the more likely it is to be 
causal. Table 1 of EPA’s ISA document states that “The finding of large, precise 
risks increases confidence that the association is not likely due to chance, bias, or 
other factors.” This belief is unjustified. It is a form of the logical fallacy that 
confuses correlation and causation, modified to suggest that strong correlation 
constitutes evidence for causation. As reviewed in Appendix A (see e.g., the 
discussion of Figure 2), a strong association may (and often does) simply reflect 
strong confounding, strong modeling biases, or strong spurious correlation 
between causally unrelated historical trends. Nor does a stronger association 
necessarily imply greater probability of causality; indeed, stronger reported 
associations may be less likely to be causal, as they are more likely to reflect 
strong modeling biases (e.g., loannidis, 2005). 

The practical importance of modeling choices as explanations for reported 
significant positive associations for ozone and health effects was highlighted in a 
recent study by Moore et al. (2012), who carried out a causal analysis “with the aim 
of estimating the extent to which reductions in ambient ozone concentrations were 
associated with measurable health benefits, specifically on the proportion of asthma- 
related hospital discharges.” Unlike previous analyses that made untestabie modeling 
assumptions, this causal analysis found no significant effects of ozone reduction on 
health benefits, prompting the authors to speculate that “Thus, in this ozone study, 
significant results from the [earlier] analysis may be a consequence of the approach 
taken and not solely based on the information in the data.” 

In EPA’s ozone risk assessment, the extent to which significant associations are 
consequences of the modeling approaches taken, including unverified and possibly 
mistaken modeling assumptions, rather than reflecting information in the data, is not 
quantified. Thus, policy-makers have no way to know whether any of the key 
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conclusions and recommendations is more than a consequence of untested modeling 
assumptions. 

Likewise, Cox and Popken (2015) applied a different causal analysis method 
(Granger causality testing) to time series data on ozone concentrations and mortality 
rates in hundreds of counties in the United States. They found a clear positive 
exposure-response association in regression models, consistent with EPA’s findings, 
but no evidence that the association was causal rather than coincidental (i.e., both 
ozone levels and mortality rates, especially cardiovascular mortality rates, have been 
declining, but not because one causes the other). 

Again, since EPA’s ozone risk assessment treats association as causal without 
applying any formal quantitative tests of this assumption, it is impossible for policy 
makers to know whether any of the causal impacts of reducing ozone that EPA 
projects will actually occur. However, the findings from Moore et al. (2012) and Cox 
and Popken (2015) indicate that past reductions in ozone have not caused any 
detectable health benefits for asthma-related hospitalization or mortality risk 
reductions, respectively. This calls into question EPA’s central assumptions that 
associations imply causation and that future health benefits can be achieved by 
reducing the current ozone standard. 

For ozone, EPA and others have found that pollutant concentrations and adverse 
health effects are often negatively associated, unless modeling constraints are 
imposed or modeling adjustments are made to force them to be positive (Powell et 
al., 2012). A finding of a strong positive association made when other possibilities 
are eliminated via modeling provides no evidence for a true causal relation. 

For example, EPA’s risk assessment notes in 6.6.2. 1 that “Because O3 peaks in the 
summer and mortality peaks in the winter, not adjusting or not sufficiently adjusting 
for the seasonal trend would result in an apparent negative association between the 
O3 and mortality time-series. ...However, it should be noted, the majority of studies 
in the literature that examined the mortality effects of short-tenn O3 exposure, 
particularly the multicity studies, used 7 or 8 df/year to adjust for seasonal trends, 
and in both methods a positive association was observed between O3 exposure and 
mortality.” Again, beginning with a negative correlation and then “sufficiently 
adjusting” it to make it positive raises the possibility that reported positive 
associations reflect the willingness of modelers to make adjustments as needed to 
produce them. 

This does not deny the desirability and importance of adjusting for seasonality 
(although adjusting for daily temperatures might be more important and reduce 
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modeling biases due to insufficient flexibility of seasonal adjustments). But such 
adjustments create a strong requirement to quantify and report biases due to multiple 
testing (i.e., searching through multiple possible model specifications, e.g., using 
different lags and degrees of freedom for smoothers, until the desired result is 
obtained) and model specification errors. EPA’s ozone risk assessment, and the key 
studies on which it depends (e.g., the ozone ISA) do not quantify the effects of these 
biases on results. Key model uncertainties are not quantified. Thus, policy makers 
cannot determine from EPA’s risk assessment to what extent reported associations 
and recommendations simply reflect mistaken modeling assumptions (e.g., model 
selection biases and misspecification errors). 

When model diagnostics are not presented and model uncertainties are not 
quantified, as in EPA’s ozone risk assessment, it is always possible to create strong 
positive associations using misspecified statistical model (see Appendix A). For 
example, strong positive associations can be created by misspecified linear 
regression modeling assumptions even in purely random data where it is known that 
there is no causal relation (and no true associations, apart from that created by 
modeling) between exposure and response variables. Appendix A makes this point 
via a simple example using a linear regression model that is misspecified to have a 
zero intercept term. However, the point that modeling assumptions can create strong 
positive associations independent of the true empirical relation — positive, zero, or 
negative - between exposure and risk is much more general. 

In summary, the finding of a strong association does not necessarily or usually give 
any support to the hypothesis that the association is causal, rather than a product of 
strong modeling assumptions, biases, confounding, or coincident trends. 

2. Consistency: A second unwarranted belief is that a positive association that is 
consistently reproduced by different researchers is more likely to be causal than 
an association that has not been reproduced. As EPA states in multiple 
documents, including Table 1 of their ozone ISA, “The reproducibility of 
findings constitutes one of the strongest arguments for causality.” However, 
consistently reproduced findings may simply reflect consistent errors and biases 
in modeling, or consistent failures to fully account for confounders. 

For ozone and mortality, there is no consistency in exposure-response associations. 
As noted in EPA’s ozone risk assessment (section 6.6.2.3), “Evaluation of the O3- 
mortality C-R relationship is not straightforward because the evidence from multicity 
studies (using log-linear models) suggests that 03 -mortality associations are highly 
heterogeneous across regions.” For older adults, “The inconsistent epidemiologic 
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findings for older adults parallel observations from controlled human exposure 
studies (Section 6. 2. 1.1).” For asthma, “The few available U.S. multicity studies 
produced less consistent associations (ISA, p. 6-101 to 6-102).” Figure 6-4 shows 
that different studies of campers disagree even about the signs of associations (each 
with 95% confidence, which suggests that the alleged 95% confidence intervals are 
not trustworthy, as opposite signs of association should not be observed this 
frequently if they were correct). 

Moreover, as already discussed, there is no consistency of exposure-response 
relations across studies and models. Thus, Moore et al. (2012) showed that 
statistically significant health benefits from ozone reduction are found in models that 
make unverifiable assumptions, but not in models that use only realistic, empirically 
tested assumptions. Similarly, Powell et al. (2012) comment on the inconsistency of 
associations across studies (some find negative associations and others positive ones, 
all of which are claimed to be statistically significant) and advocate constraining 
studies to force a consistent finding of positive associations rather than negative 
ones. (Roberts (2004) recommends similar measures for similar reasons.) Clearly, 
consistency of positive associations that is enforced when necessary by discarding 
equally valid findings of negative associations cannot be correctly construed as 
providing any evidence for causation, let alone being regarded as “one of the 
strongest arguments for causality.” 

3. Specificity: Table 1 of EPA’s ozone ISA report states that “Evidence linking a 
specific outcome to an exposure can provide a strong argument for causation.” 
The link between asbestos exposure and mesothelioma risk is a common 
example. For ozone at and below currently permitted levels, no such specific 
outcomes are claimed, so this aspect of association does not apply. However, it is 
worth noting that confounding can lead to specificity of an exposure-response 
association even without causality. 

4. Temporality; EPA asserts that “Evidence of a temporal sequence between the 
introduction of an agent, and appearance of the effect, constitutes another 
argument in favor of causality.” However, this argument is unsound. It is a form 
of the ex post logical fallacy. Although EPA is correct that causes precede their 
effects, sound inference about causation requires much more of temporal order, 
including the following. 

a. To count as evidence that expiosure causes increased risk of adverse 
health effects, the temporal sequence should enable health effects to be 
predicted better with knowledge of the exposure time series than without 
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it. This condition was not found to hold for ozone and mortality risks 
when it was formally tested using Granger causality and conditional 
independence tests (Cox and Popken, 2015). 

b. The temporal sequence should not be due to coincident historical trends. 
"History” is recognized as a standard threat to valid causal inference in 
quasi-experiments (see Appendix A and references therein). EPA experts 
who have offered confident expert judgments about the causality of air 
pollution health effects associations while ignoring the need to refute 
history as an explanation have thereby reached incorrect conclusions 
(HEI, 2013). 

c. The temporal sequence should not be due to natural variability in time 
series (perhaps combined with selection of time windows by modelers to 
give an appearance of temporality). For ozone, a well-publicized claim of 
a causal impact is “the reduction in the rates of childhood asthma events 
during the 1 996 Summer Olympics in Atlanta, Georgia, due to a 
reduction in local motor vehicle traffic” (Buka et al, 2006). Belief in this 
reduction as evidence of a clear causal effect between pollution levels and 
asthma risk was spread by a 2001 article in the Journal of the American 
Medical Association, which reported that “During the Olympic Games, 
the number of asthma acute care events decreased 41.6% (4.23 vs 2.47 
daily events) in the Georgia Medicaid claims file,” coincident with 
significant reductions in ozone and other pollutants (Friedman et al., 
2001). 

Unfortunately, the investigators did not formally test whether the 
observed reduction in asthma cases is unusual for the relevant time of 
year. When other investigators compared fluctuations in asthma acute 
care events during the 1996 Atlanta Olympics to fluctuations over the 
same period in other years, they “did not find significant reductions in the 
number of emergency department visits for respiratory or cardiovascular 
health outcomes in adults or children” (HEI, 2010). Although “They 
confirmed that Atlanta experienced a significant decline in ozone 
concentrations of 20% to 30% during the Olympic Games, with less 
pronounced decreases in concentrations of carbon monoxide, PMjo, and 
nitrogen dioxide,” these significant reductions in pollutant levels were not 
matched by any detectable reduction in health risks: “In their primary 
analyses, which were adjusted for seasonal trends in air pollutant 
concentrations and health outcomes during the years before and after the 
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Olympic Games, the investigators did not find significant reductions in 
the number of emergency department visits for respiratory or 
cardiovascular health outcomes in adults or children.” In fact, the only 
significant effect was that “relative risk estimates for the longer time 
series were actually suggestive of increased ED [emergency department] 
visits during the Olympic Games,” primarily for Chronic Obstructive 
Pulmonary Disease (COPD) patients (HEl, 2010). 

In short, although the reduction in air pollution levels during the 
Olympics was real and substantial (although perhaps coincidental, as 
similar reductions occurred at the same time in much of the region), the 
only significant change noted in adverse health effects, compared to other 
years, was a modest increase in emergency department admissions. The 
widely publicized “reduction in the rates of childhood asthma events 
during the 1996 Summer Olympics in Atlanta, Georgia, due to a 
reduction in local motor vehicle traffic” (Buka et al., 2006) appears to be 
an artifact of poor statistics - specifically, failing to quantify natural 
seasonal variability in event rates before interpreting a significant (over 
40%) reduction as evidence of a causal impact. 

5. Biological gradient: Table 1 of EPA’s ISA asserts that “A well-characterized 
exposure-response relationship (e.g., increasing effects associated with greater 
exposure) strongly suggests cause and effect, especially when such relationships 
are also observed for duration of exposure (e.g., increasing effects observed 
following longer exposure times).” This is fallacious, insofar as model 
misspecification or a strong confounder can create a positive association between 
exposure (concentration and duration) and effect in the absence of any causal 
relation between them, as explained further in Appendix A (see e.g., the 
discussion of Figure 1). 

6. Biological plausibility: For biological plausibility. Table 1 of EPA’s ISA states 
that “A proposed mechanistic linking between an effect and exposure to the 
agent is an important source of support for causality, especially when data 
establishing the existence and functioning of those mechanistic links are 
available.” Of course, a proposal is not by itself “an important source of support 
for causality” if the proposal is wrong and the proposed mechanisms do not 
operate in reality. Nor do “data establishing the existence and functioning of 
those mechanistic links” provide support for causality unless the mechanism 
actually operate in the setting of interest. For example, proposing a vague 
explanation (“hand waving”) that refers to experimental data with no known 
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relevance to real public health changes should not be considered “an important 
source of support for causality.” More generally, many mechanistic proposals 
suggested by in vitro findings, high-concentration experiments, or other 
experiments carried out under artificial conditions may prove to be mistaken: 
they should not be counted as evidence for causation. Similarly, proposed 
mechanisms that seem plausible only because of ignorance of relevant biology 
and pathology should not be construed as evidence for causation. 

For ozone, EPA further explains that “The Os-induced lung function decrements 
consistently demonstrated in controlled human exposure studies (Section 6. 2, 1.1) 
provide biological plausibility for the epidemiologic evidence consistently linking 
short-term increases in ambient O3 concentration with lung function decrements in 
diverse populations.” This claim is problematic, in so far as both “The 03-induced 
lung function decrements consistently demonstrated in controlled human exposure 
studies” and the “epidemiologic evidence consistently linking short-term increases in 
ambient O3 concentration with lung function decrements” are in fact far from 
consistent; see the discussion of consistency above. 

7. Experimental evidence: In EPA’s view, “Strong evidence for causality can be 
provided through ‘natural experiments’ when a change in exposure is found to 
result in a change in occurrence or frequency of health or welfare effects.” For 
ozone, such natural experiments have shown that relatively large changes in 
exposure (e.g., 40% reductions) have resulted in no detectable reductions in the 
occurrence or frequency of health effects (e.g., HEl, 2010 for the Atlanta 
Olympics; Cox and Popken, 2015 for U.S. counties; Moore et al., 2013 for 
hospitalization). It is perhaps fair to wonder whether these natural experiments 
should be construed as providing strong evidence against EPA’s hypothesis that 
future (relatively small) reductions in ozone will cause public health benefits. 
EPA’s risk assessment and ISA document are silent on this issue. No discussion 
or explanation is offered for why projected public health benefits caused by 
ozone reductions are not found in past data. This is an area in which research 
might provide answers to inform future policy. For example, if the explanation 
for the apparent lack of effects of previous ozone reductions on public health is 
that there are two main types of people in the population, insensitive or healthy 
people whose health does not change when ozone exposures are reduced; and 
very sensitive responders who continue to respond just as frequently and in the 
same ways even when ozone levels are reduced, then this understanding might 
also lead to better predictions about the public health effects (or lack of them) to 
be expected from future reductions in ozone levels. Understanding historical data 
better, and being able to explain the results of quantitative causal analyses of past 
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data from natural experiments, seems to be a useful prerequisite for confident 
forecasting about the probable effects of future policy actions. 

8. Coherence. Table 1 of EPA’s ozone ISA also explains that “An inference of 
causality from one line of evidence (e.g., epidemiologic, controlled human 
exposure [clinical], or animal studies) may be strengthened by other lines of 
evidence that support a cause-and-effect interpretation of the association.” 
However, combining lines of evidence none of which suggests that reducing 
ozone has caused public health benefits does not strengthen an inference of 
causality. Conversely, a single line of evidence (e.g., natural experiments 
showing no detectable effects of past ozone reductions on public health) suffices 
to refute any number of lines of evidence that mistakenly predicted that clear 
public health benefits should have been seen. 

9. Analogy: The ozone ISA’s table of “Aspects [of association] to aid in judging 
causality” concludes with these observations: “Structure activity relationships 
and information on the agent’s structural analogs can provide insight into 
whether an association is causal. Similarly, information on mode of action for a 
chemical, as one of many structural analogs, can inform decisions regarding 
likely causality.” 

For ozone, the ISA presents extensive discussions of whether a mode of action 
involving increased reactive oxygen species (ROS) and inflammation in the lung 
might be plausible. However, as detailed in previous biomathematical analyses 
(Cox, 2011, 2012), inflammation-mediated lung diseases should be expected to 
have exposure thresholds below which they are not caused. Epidemiological 
models that do not explicitly and adequately model errors in exposure estimates, 
including EPA’s epidemiological models for ozone health effects in Section 7, 
smear out such thresholds, making them appear to be smooth dose-response 
relations. (They also tend to inflate estimated no-observed-adverse-effects levels, 
so that estimated thresholds may be far higher than true ones.) 

EPA’s ISA presents experimental results on lung responses to ozone in human 
volunteers. These results constitute overwhelming evidence that the subjects 
were alive, and hence had lungs that responded normally to normal challenges. 
But they do not analyze thresholds in the context of exposure estimation errors. 
Hence, they do not confront the fact that the proposed inflammation-mediated 
mechanisms of adverse health effects are analogous to those for other much- 
studied lung irritants for which exposure thresholds exist which must be 


The George Washington University Regulatory Studies Center 


23 



432 


exceeded (for both concentration and duration) to produce lung pathologies or 
diseases {ibid). 

In short, analogy suggests that ozone probably has no adverse health effects at 
concentrations and durations below certain thresholds. The absence of any 
impact of relatively large reductions in ozone concentrations on public health 
outcomes in causal analyses, previously discussed, might suggest that such a 
threshold may be well above the current standard. 

In summary, although we disagree with EPA that subjective qualitative reflections 
on aspects of association should ever be used in place of rigorous causal analysis and 
hypothesis testing as a basis for making claims about causality in exposure-response 
or concentration-response relations, we also consider that the “Aspects [of 
association] to aid in judging causality” listed in Table 1 of the ozone ISA tend to 
support the view that there is no evidence of a causal relation. That a reasonable 
application of these aspects might lead to a finding of no evidence of causation at 
least as easily as to a determination of causality, as suggested by the preceding 
comments, highlights the subjectivity and unreliability of such WoE-based 
judgments and determinations. 

Critique of EPA’s Risk Assessment Based on Other Criteria 

EPA’s ozone risk assessment may also be evaluated according to the checklist for 
sound QRAs offered in the last part of Appendix A as an alternative to the aspect 
listed in Table 1 of the ozone ISA. The results are as follows. 

Does EPA’s ozone QRA show that changes in exposures precede the 
changes in health effects that they are said to cause? 

AnsM’er: No. The QRA presents no results of any formal quantitative causal analyses 
(e.g., change-point analyses, intervention analyses, or Granger causality tests) 
showing that changes in ambient O 3 exposure concentrations precede, and help to 
predict and explain, subsequent changes in public health effects. For mortality risks, 
specifically, it appears that O3 exposures are significantly positively associated with 
both all-cause (AC) and cardiovascular disease (CVD) mortality rates in historical 
data for U.S. counties, but the association does not appear to be causal, insofar as “A 
causal relation between pollutant concentrations and AC or CVD mortality rates 
cannot be inferred from these historical data, although a statistical association 
between them is well supported. There were no significant positive associations 
between changes in PM2.5 or O3 levels and corresponding changes in disease 
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mortality rates between 2000 and 2010, nor for shorter time intervals of 1 to 3 
years.” (Cox and Popken, 2015) 

Does the QRA demonstrate that health effects cannot be made 
conditionally independent of exposure by conditioning on other 
¥ariables (especially, potential confounders)? 

Answer: No. No conditional independence tests are presented. However, EPA’s risk 
assessment does discuss confounding, as follows. 

“6.6.2.1 Confounding 

Recent epidemiologic studies examined potential confounders of the 03- 
mortality relationship. These studies specifically focused on whether PM 
and its constituents or seasonal trends confounded the association between 
short-term O3 exposure and mortality.” 

“Confounding by Seasonal Trend 

The APHENA study (Katsouyanni et al., 2009), mentioned above, also 
conducted extensive sensitivity analyses to identify the appropriate: (1) 
smoothing method and basis functions to estimate smooth functions of time 
in city-specific models; and (2) degrees of freedom to be used in the smooth 
functions of time, to adjust for seasonal trends. Because O3 peaks in the 
summer and mortality peaks in the winter, not adjusting or not sufficiently 
adjusting for the seasonal trend would result in an apparent negative 
association between the O3 and mortality time-series. Katsouyanni et al. 
(2009) examined the effect of the extent of smoothing for seasonal trends 
by using models with 3 df/year, 8 df/year (the choice for their main model), 

12 df/year, and df/year selected using the sum of absolute values of partial 
autocorrelation function of the model residuals (PACE) (i.e., choosing the 
degrees of freedom that minimizes positive and negative autocorrelations in 
the residuals). Table 6-46 presents the results of the degrees of freedom 
analysis using alternative methods to calculate a combined estimate: the 
Berkey et al. (1998) meta-regression and the two level nonnal independent 
sampling estimation (TLNISE) hierarchical method. The results show that 
the methods used to combine single-city estimates did not influence the 
overall results, and that neither 3 df/year nor choosing the df/year by 
minimizing the sum of absolute values of PACE of regression residuals was 
sufficient to adjust for the seasonal negative relationship between O3 and 
mortality. However, it should be noted, the majority of studies in the 
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literature that examined the mortality effects of short-temi O3 exposure, 
particularly the imilticity studies, used 7 or 8 df/year to adjust for seasonal 
trends, and in both methods a positive association was observed between O3 
exposure and mortality.” 

This analysis is limited by the fact that it adjusts for only two confounders (PM2.5 
and seasonal effects), and not for many others (e.g., daily temperatures). Moreover, it 
shows that EPA readily discovers a significant negative association between O3 and 
mortality, but then applies various statistical adjustments to get a positive association 
instead - but without adjusting for the resulting multiple testing and model selection 
biases. In this context, and in the absence of any conditional independence tests, it is 
not clear what causal significance, if any, the positive associations that EPA’s 
manipulations eventually produce might have. (Adjusting for confounding by season, 
month, temperature, etc. is certainly sensible, but whether any association between 
O3 and adverse health effects remains after conditioning on all relevant confounders 
has not been answered, since conditional independence test results are not reported.) 

Does the QRA present and test explicit causal graph models, showing 
the results of formal statistical tests of the causal hypotheses 
implied by the structure of the model (i.e., which variables point into 
which others, as in Figures 1 or 3)? 

Answer: No 

Have non-causal explanations for statistical relations among 
observed variables (including exposures, health effects, and any 
intermediate variables, modifying factors, and confounders) been 
identified and refuted using well-conducted and reported statistical 

tests? 

Answer: No. As noted in EPA’s ozone ISA (p. 6-220), “[Mjultiple uncertainties 
remain regarding the 03-mortality relationship including: the extent of residual 
confounding by copollutants; factors that modify the 03-mortality association; the 
appropriate lag structure for identifying 03-mortality effects (e.g., single-day lags 
versus distributed lag model); the shape of the Oi-mortality C-R function and 
whether a threshold exists; and the identification of populations at-risk to 03-related 
health effects.” (Section 6.6.1). The hypothesis that modeling choices, uncertainties, 
and selection biases, multiple testing bias, and specification errors explain reported 
E-R and C-R associations has not been refuted. Neither has the hypothesis that 
confounders explain them. 
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Have any causal mechanisms postulated in the QRA modeling been 
demonstrated to exhibit stable, uniform, law-like behavior, so that 
there is no substantial unexplained heterogeneity in estimated 
input-output (e.g., E-R or C-R) relations? 

Answer; No. To the contrary, EPA’s risk assessment notes (6.6.1) that “The studies 
evaluated found some evidence for heterogeneity in O 3 mortality risk estimates 
across cities and studies” and (6.6.2.3) “Evaluation of the 03 -mortality C-R 
relationship is not straightforward because the evidence from multicity studies (using 
log-linear models) suggests that Os-mortality associations are highly heterogeneous 
across regions.” Thus, there is considerable unexplained heterogeneity, indicating 
that EPA has not yet identified stable causal relations that could be used to make 
valid predictions. 

In summary, EPA's QRA for ozone meets none of the criteria identified in Section 1 
for a sound risk assessment. As a result, we recommend that additional work be done 
to close the gaps just identified (e.g., perform and report conditional independence 
tests. Granger causality tests, causal graph modeling, correction for modeling biases 
and confounding (including residual confounding) by temperature and other major 
confounders, and resolution of heterogeneity. Doing so will provide the foundation 
for a QRA that produces trustworthy results rather than unjustified opinions as a 
basis for future regulation of Q3. 

The following section discusses the above points in further detail in the context of 
specific passages from the EPA risk assessment for ozone and the source documents 
on which it relies. 

Comments on Passages from EPA’s Ozone Integrated Science 
Assessment 

EPA’s O 3 risk assessment relies heavily on the O 3 ISA (Integrated Science 
Assessment),* ** which explains its approach to determining causality as follows. We 
present the approach using quotes from the ISA, interspersed with comments: 

“Using the causal framework described in the following section, EPA 
scientists consider aspects such as strength, consistency, coherence, and 
biological plausibility of the evidence, and develop causality determinations 


* httD://cfpub.epa.gov/ncea/isa/recordisDlav.cfm?deid=247492#Download 
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on the nature of the relationships. Causality determinations often entail an 
iterative process of review and evaluation of the evidence. ” (p. Ivi) 

COMMENT: The words “evidence” and “relationships” here refer primarily to 
statistical associations in historical data. They do not refer to validated causal 
relations, mechanisms, or laws that could legitimately be used to predict how future 
changes in O 3 exposure will change future health effects. The assumption that pa.st 
statistical associations are the same as future causal relations lacks justification. 

COMMENT: The concept of “causality determination” is flawed. It is not usually the 
case that a statistical association is either causal or not, and hence the presumption 
that there is a binary truth (“causal” or “not causal”) is incorrect. Rather, statistical 
associations may be partly due to biases, partly to confounding, partly to modeling 
choices and errors, partly to coincident historical trends, partly to genuine causality, 
partly to neglected errors in exposure estimates, and so forth. What needs to be 
determined is not whether a statistical relation is causal, but what fraction of it (if 
any) is causal. This, EPA has neither done, nor attempted to do. Yet, it is the only 
thing that matters for making useful predictions about how future changes in 
exposure will change future health effects (if at all). Making a “determination” that a 
statistical association is “causal” (implicitly meaning entirely causal) and then 
treating it as being entirely causal without quantifying or bounding the fractions that 
are due to biases, confounding, coincident trends, and other non-causal sources of 
association, leaves uncompleted the task of informing policy makers correctly about 
the change in health effects that would be caused by future changes in health effects. 
By relying on qualitative “causality determination” and then implicitly treating 
associations as being 100% causal for quantitative purposes, EPA has committed a 
logical error and produced misleading (exaggerated, upper-bound) estimates of the 
health consequences of changing future O 3 exposures. 

COMMENT: Notwithstanding common practice in epidemiology (but not in other 
fields, such as engineering or neuroscience or econometrics, where causal relations 
are more usually determined by objective data analysis and explicit modeling and 
hypothesis-testing, rather than by subjective opinions), the consideration of “aspects 
such as strength, consistency, coherence, and biological plausibility of the evidence” 
does not provide the information that is logically necessary to develop valid 
“causality determinations.” 

The weight-of-evidence considerations used by EPA (and many others) have no 
known validity as guides to causality (Morabia, 2013). They are not necessary or 
sufficient for establishing causality, or for making it plausible. They do not, for 
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example rule out strong confounders with time delays, or coincident (but not causal) 
historical trends in exposure and response, or modeling choices and biases, or many 
other possible non-causal explanations for strong, consistent, coherent associations 
that might also seem biologically plausible (especially in the absence of well- 
explicated, tested, and validated causal mechanisms explaining how ambient levels 
of exposure would create increased health effects). 

On the other hand, the information that is most essential for drawing valid causal 
inferences — showing how changes in exposures propagate through causal 
mechanisms to increase mortality or morbidity rates (Freedman, 2004) — is entirely 
missing from these “aspects” of association. Therefore, when EPA writes that “EPA 
scientists consider aspects such as strength, consistency, coherence, and biological 
plausibility of the evidence, and develop causality determinations,” they describe a 
process in which EPA scientists make determinations about causality that cannot be 
validly derived from the aspects of the data that they are asked to consider. There is 
no reason to regard the resulting opinions as useful guides to objective, factual truth 
about causality. 

"EPA has developed a consisteni and transparent basis for integration of 
scientific evidence and evaluation of the causal nature of air pollution- 
related health or welfare effects for use in developing ISAs. The framework 
described below establishes uniform language concerning causality and 
brings more specificity to the findings. ” 

COMMENT: EPA’s “basis for integration of scientific evidence and evaluation of 
the causal nature of air pollution-related health or welfare effects for use in 
developing ISAs” is here asserted to be “consistent and transparent.” But it is not. It 
depends essentially on the subjective judgments (via the “causality determination”) 
of EPA-selected experts, none of whom is necessarily expert in the methodology of 
valid causal inference and hypothesis-testing. 

The opinions of experts are subject to the same pitfalls, such as motivated reasoning, 
groupthink, confirmation bias, narrow framing, overconfidence (possibly 
ameliorated by calibration training), and so forth as the opinions of other people 
(Kahneman, 2011). They are not “transparent” in the sense of using independently 
observable and verifiable calculations to move from publicly available data to 
conclusions. Rather, they amount to selected experts using inscrutable judgment 
processes to render “causality determinations” that EPA then declares to be 
“consistent and transparent,” although other experts (especially those trained in 
causal analysis) might reach vastly different conclusions. 
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Indeed, EPA’s own experts have sometimes reached vastly different conclusions 
about health effects of pollutants when offering subjective judgments about causality 
without fear of contradiction (e.g.. Harvard School of Public Health, 2002) and when 
re-doing their work more carefully to satisfy the rudiments of objective causal 
analysis, such as comparing the outcomes for relevant treatment and control groups 
(e.g., HEL 2013). It is therefore misleading for EPA to characterize as “consistent 
and transparent” its practice of using expert judgments to obtain “causality 
determinations” that cannot necessarily be derived by objective data analysis of data 
(transparency) or replicated by others (consistency) or made consistent with any 
more objective, data-driven causal analysis. 

“This standardized language wav drawn from sources across the federal 
government and wider scientific community, especially the National 
Academy of Sciences (NAS) Institute of Medicine (lOM) document, 
Improving the Presumptive Disability Decision-Making Process for 
Veterans (Samel and Bodurow, 2008), a comprehensive report on 
evaluating causality. ” 

COMMENT : The Samet and Bodurow (2008) report is not a “comprehensive report 
on evaluating causality.” It does not provide a comprehensive discussion of most 
methods of valid causal inference (e.g., structural equation modeling, Simon causal 
ordering, compositional causal modeling, causal graph models, Granger causality 
tests, quasi-experiment design and analysis, regression discontinuity and 
instrumental variables approaches, etc.) A comprehensive treatment of evaluating 
causality was not part of its scope or intent. 

“This framework... describes the kinds of .scientific evidence used in 
establishing a general causal relationship between exposure and health 
effects; ” 

COMMENT; The term “general causal relationship” is not carefully defined. From 
context, it appears to mean “an opinion about whether historical statistical 
associations between exposure and response have certain aspects, listed in Table 1 of 
the ISA.” It is not clear why such “general causal relationships” are emphasized in 
EPA’s risk assessment, as they do not necessarily (or probably) predict how changes 
in future exposures will change future health effects. As discussed previously, the 
aspects of association in Table 1 of the ozone ISA are neither necessary nor 
sufficient to establish causation. 

COMMENT; The framework does not describe “the kinds of scientific evidence 
used in establishing a general causal relationship between exposure and health 
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effects, ’’whatever that means. Rather, it presents a framework for inviting experts to 
opine about whether associations are causal without doing any fomial or objective 
causal analysis needed to reach valid conclusions. It encourages selected experts to 
substitute their own subjective opinions or preconceptions for objective factual or 
scientific analyses of causation by asking them to base their opinions on 
considerations of selected “aspects” statistical associations (e.g., strength and 
consistency) that do not establish causation and that have no known or proven 
validity for informing speculations about causality (e.g., Morabia, 2013). The 
framework neither requires nor uses any formal or objective quantitative causal 
analyses, causal modeling, or causal hypothesis-testing to check whether the expert’s 
subjective judgments are consistent with data or might be factually correct. 

COMMENT: The cited report by Samet and Bodurow (2008) explicitly rejects 
EPA’s claim here that consideration of aspects of statistical associations provide a 
sound basis for “establishing a general causal relationship between exposure and 
health effects.” To the contrary, their report states that “Because a statistical 
association between exposure and disease does not prove causation, plausible 
alternative hypotheses must be eliminated by careful statistical adjustment and/or 
consideration of all relevant scientific knowledge. Epidemiologic studies that show 
an association after such adjustment, for example through multiple regression or 
instrumental variable estimation, and that are reasonably free of bias and further 
confounding, provide evidence but not proof of causation.”’ Nowhere does this 
report support EPA’s claim that the types of evidence considered by EPA suffice to 
establish a causal relationship (general or otherwise) between exposure and health 
effects. Thus, EPA cites as an authority for establishing causation based on expert 
consideration of associations a source that explicitly states that epidemiologic studies 
showing associations do not prove causation. 

“This framework... characterizes the proce.ss for integration and evaluation 
of evidence necessary to reach a conclusion about the existence of a causal 
relationship; ” 

COMMENT: The framework does not “characterizje] the process for integration and 
evaluation of evidence necessary to reach a conclusion about the existence of a 
causal relationship.” For example, it says nothing about how to evaluate evidence for 
or against propagation of changes in exposure through networks of causal 
mechanisms to produce changes in health outcomes, although consideration of such 
propagation of changes are necessary to reach valid conclusions about whether a 
causal relationship exists (Freedman, 2004). 


’’ www.naD.edu/Qpenbook. php?record id=l 1908&Dage=173 
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"This framework... identifies issues and approaches related to 
uncertainty: ” 

COMMENT: We agree that the cited report by Samet and Bodurow (2008) does an 
excellent job of identifying some key issues and approaches related to uncertainty. 
Specifically, this report states that: 

"The uncertainty about the correct causal model involves uncertainty about 
whether exposure in fact causes disease at all, about the set of confounders 
that are associated with exposure and cause disease, about whether there is 
reverse causation, about what are the correct parametric forms of the 
relations of the exposure and confounders with outcome, and about whether 
there are other forms of bias affecting the evidence. One currently used 
method for making this uncertainty clear is to draw a set of causal graphs, 
each of which represents a particular causal hypothesis, and then consider 
evidence insofar as it favors one or more of these hypotheses and related 
graphs over the others. We explain this approach in more detail in 
Appendix J . 

Uncertainty about the model is not just limited to the qualitative causal 
structure: however, it also involves uncertainty about the parametric form 
of the model specified, the variables included, whether or not measurement 
error is modeled, and so on. When mechanistic knowledge exists, this sort 
of uncertainty is mitigated. Nevertheless, model uncertainty is perhaps the 
most important level of uncertainty. 

However, EPA’s risk assessment and uncertainty analysis do not incorporate or 
respond to these insights. They do not quantify or characterize model uncertainty 
about “about whether exposure in fact causes disease at all." They do not draw 
causal graph models or test causal hypotheses. They do not refute non-causal 
explanations for E-R and C-R statistical associations. In short, they cite a relatively 
sophisticated discussion of uncertainty and then do not follow the good advice and 
useful insights that it offers. 

"This framework... provides a framework for classifying and characterizing 
the weight of evidence in support of a general causal relationship. 


“* wu'w.nap.eclu/openbook.php?record id=l I908&page=170 
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Approaches to assessing the separate and combined lines of evidence (e.g., 
epidemiologic, controlled human exposure, and animal toxicological 
studies) have been formulated by a number of regulatory and science 
agencies, including the lOM of the NAS (Samet and Bodurow, 2008), 
International Agency for Research on Cancer (lARC, 2006), US. EPA 
(2005), and Centers for Disease Control andPrevention (CDC, 2004). 
Causal inference criteria have also been described for ecological effects 
evidence (US. EPA, 1998; Fox, 1991). These formalized approaches offer 
guidance for assessing causality. The frameworks are .similar in nature, 
although adapted to different purposes, and have proven effective in 
providing a uniform .structure and language for causal determinations. ” 

COMMENT; The term "general causal relationship” is not carefully defined, as 
previously discussed. 

COMMENT; Samet and Bodurow and the other references actually do not 
“provid[eJ a framework for classifying and characterizing the weight of evidence in 
support of a general causal relationship.” They provide a framework for classifying 
and characterizing opinions about some aspects of statistical associations that have 
no justification (other than long and widespread usage in epidemiology, though not 
in other fields) for being used to inform expert opinions and speculations about 
causation (Appendix A; Morabia, 2013). 

As stated in the Samet and Bodurow report, "We begin by discussing the problem of 
integrating the evidence from multiple epidemiologic studies. We then describe a 
framework for combining epidemiologic and other evidence into a single 
quantitative judgment about the strength of causation. Next we discuss qualitative 
frameworks that have been used by expert committees for categorizing the overall 
strength of evidence for or against a causal claim. And lastly we propose a 
qualitative framework for causal reference to be used in the presumptive disability 
decision-making process.”’ ' 

The quantitative judgment about strength of causation referred to is meta-analysis. 
This fails when the individual studies being integrated do not provide valid evidence 
about causation. The “qualitative frameworks that have been used by expert 
committees for categorizing the overall strength of evidence for or against a causal 
claim” do not identify the fraction of a statistical association that is causal (if any). 
Thus, however appropriate or inappropriate they might be “in the presumptive 
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disability decision-making process” that is the explicit focus of the Samet and 
Bodurow report, they are not appropriate for risk assessment of future health effects 
- the use that EPA makes of them. 

Likewise, the proposed “qualitative framework for causal reference to be used in the 
presumptive disability decision-making process” may or may not be appropriate for 
this purpose, but it is certainly not justified for the purpose of predicting how future 
changes in ozone exposures will change health risks (if at all). EPA has used a 
presumptive framework intended for a different purpose (e.g. retrospective 
compensation awards), not a predictive framework for giving valid predictions to 
policy makers of the likely health consequences of future changes in exposure levels. 
The framework on which EPA has relied has not been validated or shown to be 
useful for the purpose to which they apply it, i.e., predictive risk modeling rather 
than presumptive, retrospective decision-making about disability awards. 
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APPENDIX A. Principles of Causal Analysis and Inference for 
Quantitative Risk Assessment 

Some Limitations of Traditional Epidemiological Measures for 
Causal Inference 

Uncertainty about Whether Associations are Causal 

Epidemiology has a set of well-developed traditional methods and measures for 
quantifying associations between observed quantities, especially regression model 
coefficients and relative risk (RR) ratios (e.g., the ratio of disease rates for exposed 
and unexposed populations) and quantities derived from them. These include 
population attributable risks (PARs) and population attributable fractions (PAFs) for 
the fraction of disease or mortality cases attributable to a specific cause; global 
burden of disease estimates; etiologic fractions and probability-of-causation 
calculations; and estimated concentration-response slope factors for exposure- 
response relations (Rothman et al., 2012). The key idea of all these measures is to 
observe whether more-exposed people suffer adverse consequences at a higher rate 
than less-exposed people and, if so, to attribute the excess risks in the more-exposed 
group to a causal impact of exposure. 

Conventional statistical methods for quantifying uncertainty about measures of 
association, such as confidence intervals and p-values for RR, PAF, or regression 
coefficients in logistic regression, Cox Proportional Hazards, or other parametric or 
semi-parametric regression models, are ubiquitously used to show how firmly the 
data can be used to reject the null hypothesis of independence (no association) 
between exposures and adverse health responses. In addition, model diagnostics 
(such as plots of residuals and tests of model assumptions) can reveal whether 
modeling assumptions appear to be satisfied; more commonly, though less 
informatively, goodness-of-fit measures are reported to build confidence that the 
models used do not give conspicuously poor descriptions of the data, at least as far as 
the goodness-of-fit test can detennine. 

The main limitation of these techniques is that they only address associations, rather 
than causation, and hence they cannot quantify the fraction or number of illnesses or 
mortalities per year that would be prevented by reducing or eliminating specific 
exposures. Unfortunately, as many methodologists have noted and warned against, 
PAF and probability of causation, as well as regression coefficients, are commonly 
misinterpreted as doing precisely this (e.g., Rothman et al., 2012). Large 
epidemiological initiatives, such as the World Health Organization’s Global Burden 
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of Disease studies, make heavy use of association-based methods that are treated as 
if they were causal relations. This has become a very common mistake in 
contemporary epidemiological practice. It undermines the validity, credibility, and 
practical value of many (some have argued most) causal claims now being published 
using traditional epidemiological methods (Nuzzo, 2014; Sarewitz, 2012; Lehrer, 
2012). To what extent associations correspond to stable causal laws that can be relied 
on to predict future consequences of policy actions is beyond the power of these 
traditional epidemiological measures to say; doing so requires different techniques 
(Rothman et al., 2012). 

Example: Exposure-Response Relations Depend on Modeling Choices 

A 2014 article in Science (Dominic et al., 2014) noted that "There is a growing 
consensus in economics, political science, statistics, and other fields that the 
associational or regression approach to inferring causal relations - on the basis of 
adjustment with observable confounders - is unreliable in many settings.” To 
illustrate this point, the authors cite estimates of the effects of total suspended 
particulates (TSPs) on mortality rates of adults over 50, in which significantly 
positive associations (regression coefficients) are reported in some regression models 
that did not adjust for confounders such as age and sex, but significantly negative 
associations are reported in other regression models that did adjust for confounders 
by including them as explanatory variables. 

The authors note that the sign, as well as the magnitude, of reported exposure 
concentration-response (C-R) relations depends on details of modeling choices about 
which variables to include as explanatory variables in the regression models. Thus, 
the quantitative results of risk assessments presented to policy makers as showing the 
expected reductions in mortality risk per unit decrease in pollution concentrations 
actually reflect specific modeling choices, rather than reliable causal relations that 
usefully predict how (or whether) reductions in exposure concentrations would 
reduce risks. 

A distinction from econometrics between structural equations and reduced-form 
equations (Klein, 1974) is helpful in understanding how different epidemiologists 
can estimate exposure concentration-response regression coefficients with opposite 
signs from the same data. The following highly simplified hypothetical example 
illustrates the key idea. Suppose that cumulative exposure to a chemical increases in 
proportion to age, and that the risk of disease (the age-specific hazard rate, i.e., the 
probability of being first diagnosed with a disease or adverse medical condition at 
each age) also increases with age. Finally, suppose that the effect of exposure at any 
age is to decrease risk. 
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These causal relations are shown via the following two structural equations, which 
have the explicit causal interpretation that an increase in the variable on the right side 
causes an increase in the variable on the left side to make the equation hold (e.g., 
increasing age increases cumulative exposure and disease risk, but increasing 
exposure decreases risk at any age): 

SEM Equations 

EXPOSURE = AGE 
RISK = 2 * AGE - EXPOSURE 

These two structural equations together constitute a simple structural equation model 
(SEM) that can be diagrammed as in Figure 1 . 

Figure 1. SEM Causal Graph Model 


2 


AGE -^RISK 
li t-1 
EXPOSURE 

In this diagram, each variable depends causally only on the variables that point into 
it, as revealed by the SEM equations. The weights on the arrows (the coefficients in 
the SEM equations) show Itow the average value of the variable at the arrow’s head 
will change if the variable at its tail is increased by one unit. By contrast to such 
causal SEM models, what is called a reduced-form model is obtained by using the 
first SEM equation, EXPOSURE = AGE, to substitute EXPOSURE for AGE in the 
second SEM equation, RISK = 2*AGE - EXPOSURE, to obtain the following: 

Reduced-form Equation 

RISK = EXPOSURE 

This reduced-form model is a valid descriptive statistical model: it reveals that in 
communities with higher exposure levels, risk should be expected to be greater. But 
it is not a valid causal model: a prediction that reducing exposure would cause a 
reduction in risk would be mistaken. The reduced-form equation is not a structural 
equation, so it cannot be used to predict correctly how changing the right side would 
cause the left side to change. The coefficient of EXPOSURE in the linear regression 
model relating exposure to risk is +1 in the reduced-form model, but is -1 in the SEM 
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model, showing how different investigators may reach opposite conclusions about 
the sign of “the” exposure-response coefficient based on whether or not they 
condition on age (or, equivalently, on whether they use structural or reduced-form 
regression equations). 

In current epidemiological practice, the distinction between structural and rediiced- 
fomi equations is often not clearly drawn. Regression coefficients of various signs 
and magnitudes, as well as various measures of association based on relative risk 
ratios, are all presented to policy makers as if they had valid causal interpretations 
and therefore important implications for risk management policy-making. In air 
pollution health effects epidemiology, for example, it is standard practice to present 
regression coefficients as expected reductions in elderly mortality rates (or expected 
increases in life span) per unit reduction in air pollution concentrations (EPA, 201 1; 
Fann, 2012), thereby conflating associations between historical levels (e.g., pollutant 
levels and mortality rates both tend to be higher on cold winter days than during the 
rest of the year, and both have declined in recent decades) with a causal, predictive 
relation that implies that future reductions in pollution would cause further future 
reductions in elderly mortality rates. Since such association-based studies are often 
unreliable indicators of causality (Dominici et al., 2014) or simply irrelevant for 
determining causality (Rothman et al., 2012), policy makers who wish to use reliable 
causal relations to inform policy decisions by considering their likely consequences 
must seek elsewhere. 

These limitations of association-based methods have been well discussed among 
methodological specialists for decades (Rothman et ai., 2012). Key lessons, such as 
that the same data set can yield either a statistically significant positive exposure- 
response regression coefficient or a statistically significant negative exposure- 
response regression coefficient, depending on the detailed modeling choices made by 
the investigators, are becoming increasingly appreciated by practitioners (Dominici 
et al., 2014). They illustrate an important type of uncertainty that arises in 
epidemiology, but that is less familiar in many other applied statistical settings: 
uncertainty about the interpretation of regression coefficients (or other association- 
based measures such as RR, PAF, etc.) as indicating causal relations vs. confounded 
associations vs. some of each. 

This type of uncertainty cannot be addressed by presenting conventional statistical 
uncertainty measures such as confidence intervals, p-values, regression diagnostics, 
sensitivity analyses, or goodness-of-fit statistics, since the uncertainty is not about 
how well a model fits data, or about the estimated parameters of the model. Rather, it 
is about the extent to which the model is descriptive of the past vs. predictive of 
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different futures caused by different choices. Although this is not an uncertainty to 
which conventional statistical tests apply, it is crucial for the practical purpose of 
making model-informed risk management decisions. Policy decisions successfully 
increase the probabilities of desired outcomes and decrease the frequencies of 
undesired ones only to the extent that they act causally on drivers of the outcomes, 
and not based on how well the models used describe past associations. 

One way to try to bridge the gap between association and causation is to ask selected 
experts what they think about whether or to what extent associations might be causal. 
However, research on the performance of expert judgments has called into question 
the reliability of expert judgments, specifically including judgments about causation. 
Such judgments typically reflect qualitative “weight of evidence” (WoE) 
considerations about the strength, consistency (do multiple independent researchers 
find the claimed associations?), specificity, coherence (are associations of exposure 
with multiple health endpoints mutually consistent with each other and with the 
hypothesis of causality?) temporality (do hypothesized causes precede their 
hypothesized effects?), gradient (are larger exposures associated with larger risks?), 
and biological plausibility of statistical associations and the quality of the data 
sources and studies supporting them. 

In practice, WoE-based judgments face challenges that may render them unreliable 
(e.g., Goodman et al., 2013; Rhomberg et al., 2013). One difficulty is that a strong 
confounder (such as age in Figure 1) with delayed effects can create strong, 
consistent, specific, coherent, temporal associations between exposure and risk of an 
adverse response, with a clear gradient associating larger risks with larger exposures, 
all without thereby providing any evidence that exposure actually causes increased 
risk. Showing that an association is strong, for example, does not address whether it 
is causal (although many WoE systems assume that the former supports the latter). 

Similarly, showing that many different investigators find the same association does 
not shed any light on whether the association they have found is causal, or whether it 
results from biases and confounders that are common across studies. Conflating 
causal and associational concepts, such as evidence for the strength of an association 
and evidence for causality of the association, makes assessments of causality in 
epidemiology idiosyncratic and of uncertain trustworthiness (Morabia, 2013; Hofler, 
2005) compared to methods used in other fields. Most experts in epidemiology have 
been trained to treat various aspects of association as evidence for causation, even 
though they are not, and this undermines the trustworthiness of expert judgments 
about causation based on WoE considerations (Morabia, 2013). 
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In addition, experts are sometimes asked to judge the probability that an association 
is causal (e.g., EPA, 2006). This makes little sense. It neglects the fact that an 
association may be partly causal and partly not (e.g., due to confounding or modeling 
biases or coincident historical trends). For example, if exposure does increase risk, 
but is also confounded by age, then asking for the probability that the regression 
coefficient relating exposure to risk is causal overlooks the realistic possibility that it 
reflects both a causal component and confounding, so that the probability that it is 
partly causal might be 1 and the probability that it is completely causal might be 0. 
(A more useful question to pose to experts might be viheA fraction of the association 
is causal.) 

Common non-causal sources of statistical associations include model selection and 
multiple testing biases, model specification errors, unmodeled errors in explanatory 
variables in multivariate models, biases due to data selection and coding (e.g., 
dichotomizing or categorizing continuous variables such as age, which can lead to 
residual confounding), and coincident historical trends (which can induce 
statistically significant-appearing associations between statistically independent 
random walks - a phenomenon sometimes dubbed spurious regression) (Rothman et 
al., 2012; Cox et al., 2013). 

Finally, qualitative subjective judgments and ratings used in many WoE systems are 
subject to well-documented psychological biases. These include confirmation bias 
(seeing what we expect to see and discounting or ignoring what challenges our 
preconceptions); motivated reasoning (finding what it benefits us to find and 
believing what it pays us to believe); and over-confidence (not sufficiently doubting, 
questioning, or testing our own beliefs, and hence not seeking potentially 
disconfirming infonnation that might cause us to revise what we believe) 
(Kahneman, 2011; Sarewitz, 2012). 

Despite these limitations, there is much of potential value in several WoE 
considerations (Rhomberg et al., 2013), especially consistency, specificity, and 
temporality of associations, if they can be freed from the context of qualitative 
subjective judgments and used as part of a more objective, quantitative, data-driven 
approach to inferring probable causation. This possibility is discussed in the 
following sections. 


The George Washington University Regulatory Studies Center 


40 



449 


Some Limitations of Quantitative Risk Assessment (QRA] for Health 
Effects of Exposures 

In the United States, regulatory risk assessments of the health effects attributed to 

exposures are often conducted according to the following six-step process, which 

corresponds closely to the process followed by EPA in its ozone risk assessment: 

1 . Establish that there is a statistically significant positive association between one 
or more measures of exposure (e.g., cumulative exposure) and one or more 
measures of risk (e.g., age-specific mortality risk), e.g., using meta-analyses of 
multiple individual studies that report such associations. 

2. Estimate the quantitative magnitude of the association between exposure and 
risk, e.g., via a significant positive regression coefficient. 

3. Judge whether the association is (probably) causal, based on expert evaluation of 
weight-of-evidence (WoE) considerations such as the strength, consistency, 
gradient, temporality, biological plausibility, etc. of the association. 

4. Predict the reduction in risk for a proposed reduction in exposure, e.g., by 
applying the regression coefficient using the formula ARisk = K * ^Exposure, 
where ARisk is the estimated reduction in risk caused by a reduction in exposure 
(AExposure), and K is the regression coefficient (“potency”) linking the 
exposure and risk metrics. 

5. Show that alternative models (within one or more classes of models) do not 
provide a significantly better fit to the data than the model (typically, a best- 
fitting model in some class of models) selected to project risk reductions caused 
by exposure reductions. Although many hypotheses about model form might be 
considered for purposes of sensitivity analysis, using a best-fitting model on 
which to base conclusions is standard practice. 

6. Use uncertainty intervals (e.g., 95% confidence intervals) to quantify 
uncertainties about the likely reduction in risk caused by a proposed reduction in 
exposures. Part of responsible risk assessment and communication is to 
characterize uncertainties about the conclusions. A 95% confidence interval for 
risk reduction indicates a range, due to sampling variability, of risk reductions 
that might be expected (with 95% statistical confidence) to include the actual 
reduction in risk in response to a proposed reduction in exposures, if the selected 
model and underlying assumptions are all correct. Other sources of potential 
errors, such as errors in exposure estimates, uncertainty about model form. 
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possible confounders (e.g., smoking), possible selection bias in the data, etc. 
should also be discussed. 

Despite their widespread acceptance, these six steps produce quantitative risk 
assessment (QRA) numbers that have no known or necessary relation to the risks 
actually caused by exposure, largely because they do not adequately model causation 
and uncertainties. Key challenges at each step are as follows. 

• In Step 1, a statistically positive ER association can always be created by a 
combination of large sample size and incorrect model specifications, as well as 
by other possible explanations already mentioned such as coincident historical 
trends, data selection biases, model selection biases, and confounding. For 
example, fitting the line Risk = K * Exposure to any data set consisting of 
positive values of Exposure and corresponding Risk estimates will always 
produce a positive estimate of the potency parameter K, even if Exposure has no 
effect on Risk (or has a negative effect). If the sample size is large enough, this 
positive association will always be statistically significantly greater than zero. 

Other, less obviously biased, modeling choices, specification errors, and 
selection biases can likewise generate statistically “significant” positive 
associations under the implicit assumption that the selected model describes the 
data approximately correctly, whether or not there is any true association in the 
data (e.g., discoverable using “model-free” non-parametric tests). As emphasized 
by Dominici et al. (2014), both significant positive and significant negative ER 
relations, depending on modeling choices. Therefore, unless model diagnostics 
(e.g., plots of residuals) are presented (Greenland, 1989; Maldonado and 
Greenland, 1993) that show that a model provides an appropriate description of 
the data to which it is applied, there is no way for readers of reported results to 
know whether a reported significant positive association based on regression 
modeling or other models has resulted from a real pattern in the data, or from 
fitting a mis-specified model to the data, or perhaps from some other reason such 
as residual confounding by a categorized continuous confounder. Yet, too often, 
QRAs and the key studies on which they are based present no model diagnostics, 
and instead offer only sensitivity analyses and goodness-of-fit measures that do 
not sharply test modeling assumptions and that lack the power to reveal 
important model specification errors. 

• Step 2, quantification of regression of coefficients or other measures of 
association, is irrelevant for making causal predictions if the association in Step 1 
is not causal. (See discussion of Figure 2.) 
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• Step 3, judging whether an association is causal, invites experts to substitute their 
own beliefs, opinions, or judgments for rigorous causal analysis. There is no 
reason to believe that the resulting opinions will necessarily or usually be useful 
guides to the truth. Experts (like other people) are notoriously poor at correctly 
judging causation (Kahneman, 2011). Moreover, the associations that they are 
asked to form causal judgments about typically do not contain the essential 
information needed to draw valid inferences about causation, so that there is no 
legitimate basis for offering judgments about whether they are causal. That 
experts are able and willing to offer opinions on many questions, including 
nonsensical ones (such as how old is the current king of France, or what is the 
probability that an association is causal, the first of which mistakenly assumes 
that there is a current king of France and the second of which mistakenly 
assumes that an association is either entirely causal or not), does not make their 
judgments useful or trustworthy. 

Although expert elicitation procedures today typically train experts on calibration 
and try to reduce over-confidence (Hora, 2007), they usually do not provide 
training on valid causal inference. As a result, experts often make confident 
causal judgments (e.g.. Harvard School of Public Health, 2002) that are 
statistically naive (e.g., ignoring comparisons to control groups) and that 
subsequently prove to be blatantly false (e.g., HEl, 2013). This holds not only for 
health effects of exposures, but also in other application domains, such as expert 
opinions about political, military, and world events. 

When expert judgments and predictions have been evaluated in hindsight, after 
the truth is learned, they turn out to be, on average, slightly worse than random 
guesses, with the more famous experts tending to be less accurate (but to have 
more interesting and plausible-sounding rationales for their predictions) 
(Kahneman, 2011, citing prior work by Tetlock). This puts a considerable burden 
of proof on risk assessors who use expert judgments in place of more objective, 
data-driven methods to show that expert judgments about causation are 
trustworthy. 

• Step 4 is not valid: the slope of an exposure-response (ER) regression relation 
does not necessarily predict how (or whether) future responses would change if 
future exposure were changed, as discussed further for the example in Figure 2. 
Valid predictions about reductions in health risks caused by reductions in 
exposure require a different type of study design and a different type of analysis 
- causal study design and causal analysis — than the association-based approach 
in steps 1-6. 
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• Step 5, selection of a “best” model, understates model uncertainty. It leads to 
predictions and confidence intervals that do not account for the fact that even the 
“best” model (based on goodness-of-fit or other criteria) is almost certain to be 
wrong when there is a lot of model uncertainty. Model ensemble methods, such 
as Bayesian model averaging (BMA), consider the results from many (e.g., 
thousands or tens of thousands) of plausible models to avoid making model- 
based predictions overly dependent on the selection of one or a few models that 
are probably wrong. They typically lead to more accurate predictions, wider 
confidence intervals, and fewer false positives than the traditional approach of 
selecting a single “best” model (Hoeting et al., 1999). They avoid the 
fundamental error of treating one or a few finally selected models as if they were 
known to be correct, for purposes of calculating confidence intervals and 
significance levels. 

• Step 6, presentation of uncertainty intervals around best estimates for the risk 
caused by exposure, or the risk that can be removed by reducing exposure, is 
misleading highly misleading in the usual case where the presented interval 
ignores model uncertainty and where no discrete probability (a positive fraction 
greater than zero) is presented for the discrete possibility that reducing exposure 
would not reduce risk because there is no causal relation between them. 

As just discussed, ignoring model uncertainty by selecting a single model biases 
conclusions toward false-positive findings (since confidence intervals that would 
include “no effect” if model uncertainty were accounted for are incorrectly 
narrowed) (e.g., Piegorsch, 2013; Swartz et al., 2001; Viallefont et al., 2001). 
Methods for overcoming this bias by including multiple plausible models in the 
calculation of results are now widely available (e.g., Piegorsch, 2013 and 
references therein) and should be used unless the data-generating process is 
understood well enough so that a single model that describes it well can be 
identified. 

To illustrate the crucial difference between association-based inference and causal 
analysis and inference for exposure-response relations, imagine a population in 
which people with elevated risk of heart attacks tend to consume significantly more 
baby aspirin than people without elevated risks of heart attack. In that scenario, 
association-based risk assessment following steps 1-6 (with a mistaken assumption 
or belief that the association is causal) would lead to a confident statistical prediction 
that reducing the level of baby aspirin consumption would reduce heart attack risk. 
However, there is in fact no valid basis for such a conclusion: the association 
between levels of baby aspirin consumption and heart attack risk contains no relevant 
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information for predicting how changes in consumption would change heart attack 
risk. 

As another example, consider the linear association between per-capita phone 
ownership and coronary heart disease (CHD) mortality risk shown in Figure 2. 

Per Capita Phones & CHD Deaths 
for 15 Countries 



j ♦ Pm Capita Prones j 


Figure 2. A strong, consistent, linear, no-threshold relation between exposure and 
mortality risk does not imply that reducing exposure would reduce risk. 

Source: httn'.//ocw.tufts.edu/Content/l /readings/ 193106 


An association-based risk assessment might conclude on the basis of such evidence 
of a strong, linear, no threshold exposure-response (ER) relation that reducing 
exposure to phones would reduce CHD mortality risk. The slope of the line in Figure 
2 would then give a quantitative estimate of the incremental reduction in mortality 
per unit reduction in per-capita phone ownership. But such causal interpretations and 
predictions are not valid and cannot be justified by associational data. 

By contrast, statistical associations in historical data can be useful for predicting 
observed values of one variable from observed values of another. Indeed, predicting 
values (especially, past values) of one variable from past values of another is 
precisely what regression models are useful for. But most QRAs purport to answer a 
very different type of question, about future changes in health that would be caused 
by proposed future changes in exposure levels - not about historically observed 
levels of health based on historically observed levels of exposure. It is this type of 
causal inference which cannot legitimately be based on associations. 
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The statistical relation in Figure 2 could be used correctly to predict the level of CHD 
mortality risk in a population based on the level of phone ownership per capita. (A 
possible mechanism for the association might be that both are associated with a third 
factor or variable, such as stress levels or dietary factors, although no such 
explanation need be known to make an empirical association useful for predicting 
the level of one variable from the level of another, correlated variable.) This is a 
perfectly good use of statistical inference, but it implies nothing about how changing 
one variable would change the other. 

The key point illustrated by such examples is not simply the truism that association 
is not causation. Rather, the key point is that the information contained in 
associations between historical levels of exposure and levels of adverse response is 
not what is needed to draw valid causal conclusions about how future changes in 
exposures will change future levels of risk. An implication is that expert judgments 
about causation based on such associations are not well founded; the associations do 
not carry the information needed to draw sound inferences about causation, and so 
neither do expert opinions or interpretations derived from them. What is required 
instead is information on how changes in inputs (such as exposures) propagate 
through causal pathways to produce changes in outputs (such as mortality rates). 
Without such information on propagation of changes, statistical associations are 
powerless to give valid causal predictions, including predicting whether reducing 
exposures will reduce risks, and, if so, by how much (Freedman, 2004). 

A second implication is that a positive, increasing ER relation such as that in Figure 
2 gives no insight into what the causal relation between exposure and response (if 
there is one) might look like. The causal ER relation could have a threshold, or be J- 
shaped (flat or negative slope at very low exposures, positive slope at higher 
exposures), or have a flat or even a negative slope throughout, and yet these 
characteristics would be obscured by the positive statistical association, which does 
not isolate the causal component (if any) of the empirical ER association. 

This crucial methodological point — that statistical associations do not in general 
convey information useful for making valid causal predictions — has been well 
understood for over a decade by statisticians and epidemiologists specializing in 
technical methods for causal analysis (e.g., Greenland and Brumback, 2002; 
Freedman, 2004). This understanding strengthens warnings that associations do not 
prove causation (e.g., Samet and Bodurow, 2008) by showing that they need not be 
informative about causation. It is only slowly percolating through the larger 
epidemiological and risk analysis communities, however. Peer-reviewed published 
papers and authoritative reports, including those relied on in many regulatory QRAs, 
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still make the fundamental mistake of reinterpreting empirical exposure -response 
(ER) associations between historical levels of exposure and response as if they were 
causal relations useful for predicting how changes in exposures would change 
responses. This confusion is unnecessary: appropriate technical methods for causal 
analysis and modeling are now well developed, and can be applied to the same kinds 
of cross-sectional and longitudinal data collected for association-based studies. Table 
1 summarizes some of the most useful study designs and methods for valid causal 
analysis and modeling of causal exposure-response relations. 

Particularly harmful is that many authoritative sources propagate the delusion, 
peculiar to epidemiology (Morabia, 2013), that somehow associations alone can 
suffice to establish causation, if only they are qualified with enough laudatory 
adjectives (the association is strong, consistent, plausible, etc.) This is a mistake. For 
example, Samet and Bodurow (2008) present a table that begins as follows: 


TABLE 8-2 lOil Categcfizaioc fraatlieExeaitive Simanan' of Gulf War and Health, Volume 1: 
Depleted Urmhim, f ruiosrignme Bromick Sarin, Vacdrm 


Sufficient Etidence of 
a Causal Relationship 


Sufficient Esidence of 
an Association 


Evidence is sufficient to conclude that a causal relatioKhip exists 
benveea the eiqiosure to a speafic agent and a health ortcome in 
liunians. The evidence fiilfiUs the criteria for sufficient evidaice of an 
association (below) and satisfies several of the cnteria used to assess 
rausalitc': strengtli of associatioa cbse-respoase relationship. 
coiBistenty of association tenqxiral relationship, specificity- of 
association and biological plausibility. 

Endeace is sufficient to conclude that there is a positive associatioa 
That is. a positive association has been obsen'ai between an ni^xisufe to 
a specific agent and a health outcome in human studies in which chance, 
bias, and confounding could be raled out with reasonable confidence. 


Source: www.nap.edu/openbook.php7record id=l I908&page= 186 

It should be clear that the characterization of ‘'Sufficient evidence of a causal 
relationship” offered here is wrong: as suggested by counter-examples such as Figure 
2 (and recognizing that “biological plausibility” is often in the eye of the beholder, 
with more associations perhaps seeming plausible to those who know least), it is 
easy for statistical associations to satisfy all of these conditions, and yet not be 
causal. 
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Table 1. Some formal methods for modeling and testing causal hypotheses 


Method and References 

Basic Idea 

Appropriate study 
design 

Conditional 
independence tests 
(Freedman, 2004, 
Friedman and 

Goldszmidt, 1998) 

Is hypothesized effect (e.g., lung cancer) 
statistically independent of hypothesized cause 
(e.g., exposure to crystalline silica), given values of 
other variables (e.g., education and income)? If so, 
this undermines causal interpretation. 

Cross-sectional data 

Can also be applied to 
multi-period data (e.g., 
in dynamic Bayesian 
networks) 

Panel data analysis 
(Angrist and Pischke, 
2009, Stebbings, 1976) 

Are changes in exposures followed by changes in 
the effects that they are hypothesized to help cause? 
If not, this undermines causal interpretation; if so, 
this strengthens causal interpretation. 

Example: Are changes in crystalline silica exposure 
levels in different quarries followed (but not 
preceded) by corresponding changes in respiratory 
mortality rates? 

Panel data study: 

Collect a sequence of 
observations on same 
subjects or units over 
time 

Granger causality test 
(Eichler and Didelez, 
2010) 

Does the history of the hypothesized cause improve 
ability to predict the future of the hypothesized 
effect? If so, this strengthens causal interpretation; 
otherwise, it undennines causal interpretation. 

Example: Can lung cancer mortality rates in 
different occupational groups be predicted better 
from time series histories of crystalline silica levels 
and mortality rates than from the time series history 
of mortality rates alone? 

Time series data on 
hypothesized causes 
and effects 

Quasi-experimental 
design and analysis 
(Campbell and Stanley, 
1966) 

Can control groups and other comparisons refute 
alternative (non-causal) explanations for observed 
associations between hypothesized causes and 
effects? For example, can coincident trends and 
regression to the mean be refuted as possible 
e.xplanations? If so, this strengthens causal 
interpretation. 

Longitudinal 
observational data on 
subjects exposed and 
not exposed to 
interventions that 
change the 

hypothesized cause(.s) 
of effects. 

Intervention analysis, 
change point analysis 
(Helfenstein, 1991; 
Gilmour et al., 2006) 

Does the best-fitting model of the observed data 
change significantly at or following the time of an 
intervention? If so, this strengthens causal 
interpretation. 

Time series 

observations on 
hypothesized effects, 
and knowledge of 
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Do the quantitative changes in hjpothesized causes 
predict and explain the subsequently observed 
quantitative changes in hypothesized effects? If so, 
this strengthens causal interpretation. 

Example: Did lung disease mortality rates fall 
significantly faster or sooner in workplaces that 
reduced exposures more or earlier than in 
workplaces that did not? 

timing of 
intervention(s) 

Quantitative time 
series data for 
hypothesized causes 
and effects 

Counterfactual and 
potential outcome 
models (Robins et at 
2000; Moore et al,, 

2012) 

Do exposed individuals have significantly different 
response probabilities than they would have had if 
they had not been exposed? 

Example: Do workers have lower mortality risk 
after historical exposure reductions than they would 
have had otherwise? 

Cross-sectional and/or 
longitudinal data, with 
selection biases and 
feedback among 
variables allowed 

Causal network models 
of change propagation 
(Hack et at, 2010, Dash 
and Druzdzel, 2008) 

Do changes in exposures (or other causes) create a 
cascade of changes through a network of causal 
mechanisms (represented by equations), resulting in 
changes in the effect variables? 

Observations of 
variables in a dynamic 
system out of 
equilibrium 

Negative controls (for 
exposures or for effects) 
(Lipsitch et at, 2010) 

Do exposures predict health effects better than they 
predict effects that cannot be caused by exposures 
(e.g., reductions in traumatic injuries)? 

Observational studies 


Although they are not adequate for valid causal inference or QRA, statistical and 
epidemiological methods based on associations (e.g., relative risks, odds ratios, 
logistic regression of Cox proportional hazards coefficients, etc.) are far from 
useless. Although they usually cannot deliver valid causal predictions about the 
effects on responses caused by changes in exposures — the main requirement for 
sound risk assessment and risk management — they can, when carefully implemented, 
support valid inferences about the expected past historical values (or conditional 
distributions) of some quantities, such as mortality rates, given the measured values 
of other historical quantities, such as exposure levels. The technology for drawing 
statistical inferences about the likely values of some variables, given the values of 
others (e.g., based on maximum-likelihood, best-fit, or conditional probability 
distributions or expected values), is now extremely well developed and sophisticated, 
but it should not be confused with the quite different technology of causal analysis 
and modeling needed for purposes of valid QRA (e.g., Table 1). 
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Association-Based QRAs commonly produce false-positive results. 

In practice, QRAs based on some or all of steps 1 -6, routinely produce a large excess 
of false-positive errors, both in published results and in confident public assertions 
about the health benefits expected from various interventions. That is, they predict 
beneficial effects from interventions that turn out to reflect motivated reasoning, 
confirmation bias and other biases by investigators, and that do not hold in reality 
(e.g., Lehrer, 2012, Sarewitz, 2012, Ottenbacher, 1998; Imberger et al, 2011). 
Scientists with subject matter expertise in health effects epidemiology for specific 
chemicals are not necessarily or usually also experts in causal analysis and valid 
causal interpretation of data, and their causal conclusions are often mistaken, with a 
pronounced bias toward declaring and publishing findings of “significant” effects 
where none actually exists (false positives). 

This has led some commentators to worry that “science is failing us,” due largely to 
widely publicized but false beliefs about causation (Lehrer, 2012); and that, in recent 
times, “Most published research findings are wrong” (loannadis, 2005), with the 
most sensational and publicized claims being most likely to be wrong. These 
important policy-relevant limitations of association-based risk assessments and 
epidemiological studies have been increasingly well recognized by specialists in 
recent decades (e.g., Ottenbacher, 1998), but have only recently started to attract 
much attention in the mainstream press (e.g., Lehrer, 2012; The Economist . October, 
2013). To overcome them, it is probably crucial to pivot from reliance on expert 
judgments about causation to greater reliance on more objective methods, such as 
those in Table 1. 

Association-Based QRA does not answer critical questions for risk 
management. 

The numbers produced by the regulatory risk assessment framework using steps 1 -6 
also fail to address key questions that should be answered in informing any 
responsible risk management decision or regulatory action. Among them are the 
following. 

• What fraction of the association-based ER relations is causal? As already 
discussed, ER associations are unlikely to be entirely causal, since some fraction 
of association probably results from coincident historical trends (e.g., both 
pollution levels and disease rates have declined in recent decades, apart from any 
causal relation between them), confounding (e.g., both pollution levels and 
elderly mortality rates may be elevated on extremely hot summer days and 
extremely cold winter days, apart from any causal relation between them), and 
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biases (e.g., excess false positives in published results, as just discussed). It is 
therefore important to quantify how large is the causal fraction, and how sure we 
can be about the answer. Steps 1 -6 leave this unaddressed, usually asking experts 
instead (in Step 4) to opine about whether associations are causal. 

• What is the probability that the health benefits caused by a proposed reduction in 
exposures will be less than the lowest estimated values? Focusing on “best-fit” 
models (often within a few parametric classes, none of which necessarily 
describes the true but unknown ER relation) does not answer the key question of 
how wrong the predictions are likely to be. Might the true benefits be less than 
10% as large as the smallest estimated ones? How likely is this? How likely is it 
that the true benefits are zero, or less than 1% as large as those estimated? 

There is no way to answer such decision-relevant questions based solely on 
modeling assumptions and choices having uncertain validity, along with 
confidence intervals calculated using those assumptions. (By contrast, a well- 
executed QRA using the methods in Table 1 would provide estimates or bounds 
for the posterior probability of different effects sizes caused by a proposed 
reduction in exposure.) Too many studies are silent about the probability that 
their best predictions are mistaken, and about the potential size of the mistakes. 
Yet, such infonnation is crucial for rational risk management (e.g., working 
within the expected utility model of rational choice among alternative actions 
with uncertain consequences). 

• What is the probability that reducing exposures below the current permissible 
exposure level will not yield any incremental human health benefits? 

• Is the totality of available evidence more consistent with the null hypothesis that 
future reductions in exposures will not reduce risk, or with the alternative 
hypothesis that they will? This is similar to the previous question, but focuses on 
comparing the evidence for each of the two disjoint hypotheses, rather than on 
assessing their probabilities. (Technically, this question might be addressed via a 
likelihood ratio calculation rather than via a Bayesian posterior probability 
calculation.) 

QRAs often focus primarily on building a case for the alternative hypothesis, and 
on (mis)using associational data to develop estimates of the change in health risk 
that would be caused by a further reduction in exposures if the association 
between them were entirely causal and were correctly described by the QRA’s 
assumed models. Too often, they neglect to evaluate whether the same data are 
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equally or more consistent with the null hypothesis that further reductions in 
exposure will have no effect on human health, and that ER associations are due 
entirely to non-causal explanations such as data selection biases, modelling 
choices, coincidental but not causal historical trends in exposure and health 
effects, and so forth. 

In summary, steps 1-6 do not answer the questions that a sound QRA should address: 
what are the probable consequences of alternative actions, such as making or not 
making a proposed reduction in exposure levels? Moreover, the numbers that they 
produce are based on historical associations that usually have no known predictive 
value and no basis for being interpreted as causal. Reinterpreting them as if they 
were derived from sound causal analysis and modeling is unwarranted. Using them 
to project reductions in future morbidity and mortality rates that would be caused by 
proposed reductions in exposure levels is not justified in the absence of sound causal 
analysis and modeling. 

Thus, even if steps 1-6 are executed flawlessly, the resulting numbers do not support 
valid causal interpretations and predictions. As indicated in Table 1 , many methods 
are available that address the challenges of quantifying causal relations and 
uncertainties about them without invoking expert judgments about the causal 
significance of associations. These are examined next. 

Valid Methods for Establishing Probable Causation 

Over the past century, the following main ideas have been developed, largely outside 
epidemiology, to detennine whether available knowledge and data warrant an 
inference that exposure probably causes adverse health effects. 

Causes precede their effects 

If significant changes in exposures always precede and help to explain and predict 
subsequent significant changes in health effects, this is consistent with the hypothesis 
that the former cause the latter. To formally test whether this is the case, change- 
point analysis (CPA) algorithms estimate the times of changes in effects time series 
(e.g., http://surveillance.r-forge.r-proiect.ors;/ : James and Matteson, 2014). These 
times can then be compared to the times at which exposures changed (e.g., due to 
passage of a regulation, opening or closing of a pollution source, etc.) to determine 
whether changes in exposures are followed by changes in effects. 

Similarly, intervention analysis algorithms (also called interrupted time series 
analysis algorithms) test whether effects time series change following changes in 
exposures that occur at known times. Finally, Granger causality tests provide formal 
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quantitative tests of the hypothesis that the future of the health effects time series can 
be predicted better using the exposure time series than it can be predicted without 
using the exposure time series. If this is not the case, then the exposure-response 
histories provide no evidence that exposure is a (Granger) cause of the effects time 
series, no matter how strong, consistent, etc. the association between their levels over 
time may be. 

Causes are informative about their effects 

If exposure is a cause of increased disease risk, then measures of exposure and 
response (i.e., disease risk) should provide mutual information about each other that 
allows either to be predicted from the other (i.e., the conditional probability 
distribution for either one varies with the value of the other). Moreover, it should not 
be the case that the mutual infomiation between exposure and response can be 
eliminated by conditioning on the values of other variables, such as confounders, if 
exposure is a cause of the response. This is the basis for using formal statistical 
conditional independence tests as tests of causal hypotheses: An effect should never 
be conditionally independent of its direct causes, given the values of other variables. 

Changes in causes produce changes in effects via causal mechanisms 

Perhaps the most useful and compelling valid evidence of causation (with the 
possible exception of well-conducted randomized control trials) consists of showing 
that changes in exposures propagate through a network of validated law-like 
equations or mechanisms to produce predictable changes in effects (e.g., health 
responses). For example, showing that measured changes in ambient levels of 
pollution produce consistent corresponding changes in lung inflammation markers, 
recruitment rates of alveolar macrophages and activated neutrophils to the inflamed 
lung, levels of enzymes released by these cell populations that degrade the alveolar 
wall, and resulting rates of lung tissue loss and scarring and onset of inflammation- 
mediated diseases, would provide compelling evidence of a causal relation between 
changes in exposures and changes in disease rates. 

Structural equation models (SEMs) in which changes in right-hand side variables 
cause adjustments of left-hand side variables to restore equality provide one way of 
describing mechanisms for situations where the precise time course of the adjustment 
process is not of interest. Differential equation models, in which changes in flow 
rates lead to changes in the equilibrium levels of variables for different 
compartments provide another, complementary way to describe mechanisms when 
the time course of adjustment is of interest. Figure 3 presents a high-level view of the 
structure of a simulation model for cardiovascular disease (CVD) outcomes; these 
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provide still a third way to describe and model the propagation of changes through 
causal networks. 
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Figure 3. Simulation model for cardiovascular disease (CVD) outcomes. This diagram 
depicts major health conditions related to CVD and their causes. Boxes identify risk 
factor prevalence rates modeled as dynamic stocks. The population flows associated 
with these stocks — including people entering the adult population, entering the next 
age category, immigration, risk factor incidence, recovery, cardiovascular event 
survival, and death — are not shown. 

Key: Blue solid arrows: causal linkages affecting risk factors and cardiovascular events 
and deaths. 

Brown dashed arrows: influences on costs. 

Purple italics: factors amenable to direct intervention. 

Black italics (population aging, cardiovascular event fatality): other specified trends. 
Black nonitalics: all other variables, affected by italicized variables and by each other 

Source: Homer J, Milstein B, Wile K, Trogdon J, Huang P, Labarthe D, et al. 

Simulating and evaluating local interventions to improve cardiovascular health. Prev 
Chronic Dis 20 1 0;7( 1 ):A 1 8. http://www.cdc.gov/pcd/issues/20 1 0/ian/08 023 1 .htm . 
Accessed 3-11-15 


For most of the past century, methods such as path analysis (based on SFMs) have 
been used to explicate causal networks of mechanisms and to provide formal tests for 
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hypothesized causal structures. These methods exploit the fact that, if all effects of 
variables on each other can be well approximated by linear regression models, then 
correlations between variables should be strongest when the variables are closer to 
each other along a causal chain than when they are more remote. 

Moreover, the effect of a change in an ancestor variable on the value of a remote 
descendent (several nodes away along one or more causal paths) should be 
decomposable into the effects of the change in the ancestor variable on any 
intermediate variables and the effects of those changes, in turn, on the remote 
descendent variable. Such consistency and coherence constraints can be expressed as 
systems of SEM equations that can be solved to estimate the path coefficients 
relating changes in parent variables to changes in their children. 

Summing these changes over all paths leading from exposure to response variables 
allows the total effect (via all paths) of a change in exposure on changes in expected 
responses to be estimated. Path analysis and other SEM models are particularly 
valuable for detecting and quantifying the effects of unmeasured (“latent”) 
confounders based on the patterns of correlations that they induce among observed 
variables. Standard statistics packages and procedures, such as PROC CALIS in 
SAS, have made this technology available to modelers for the past four decades. 

More recently, causal graph models (including Bayesian networks) have been 
developed, in which mechanisms need not be described by linear models, but may be 
described by nonlinear and probabilistic relations (e.g., the conditional probability 
distributions for the value of a node (i.e., variable) in a causal graph, given the values 
of the variables that point into it). These models greatly extend the flexibility and 
power of causal hypothesis testing and causal predictive modeling.’" 

These advances are particularly useful for characterizing uncertain causal relations. 
As noted by Samet and Bodurow (2008), “The uncertainty about the correct causal 
model involves uncertainty about whether exposure in fact causes disease at all, 
about the set of confounders that are associated with exposure and cause disease, 
about whether there is reverse causation, about what are the correct parametric forms 
of the relations of the exposure and confounders with outcome, and about whether 
there are other forms of bias affecting the evidence. One currently used method for 
making this uncertainty clear is to draw a set of causal graphs, each of which 
represents a particular causal hypothesis, and then consider evidence insofar as it 
favors one or more of these hypotheses and related graphs over the others.” 


www.stat.cmu.edu/~cshalizi/uADA/12/lectures/ch25.pdf 
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Valid causal relations cannot be explained away by non-causa! 
explanations 

An older, but still useful, approach to causal inference from observational data 
developed largely in the 1960s and 1970s consists of showing that there is an 
association between exposure and response that cannot plausibly be explained by 
confounding, biases (including model and data selection biases and specification 
errors), or coincidence (e.g., from historical trends in exposure and response that 
move together but that do not reflect causation). 

Quasi-experiment design and analysis approaches developed in social statistics 
(Campbell and Stanley, 1966) systematically enumerate potential alternative 
explanations for observed associations (e.g., coincident historical trends, regression 
to the mean) and provide statistical tests for refuting them, if indeed they can be 
refuted. A substantial tradition of refutationist approaches in epidemiology follows 
the same general idea, of providing evidence for causation by using data to explicitly 
test, and if possible refute, other explanations for E-R associations (Maclure, 1991). 

As stated by Samet and Bodurow (2008), ‘'Because a statistical association between 
exposure and disease does not prove causation, plausible alternative hypotheses must 
be eliminated by careful statistical adjustment and/or consideration of all relevant 
scientific knowledge. Epidemiologic studies that show an association after such 
adjustment, for example through multiple regression or instrumental variable 
estimation, and that are reasonably free of bias and further confounding, provide 
evidence but not proof of causation.”'^ 

As we have seen, these authors are overly optimistic in asserting that associations 
that are reasonably free of bias and confounding therefore provide evidence of 
causation (since, for example, the strong, statistically “significant” associations in 
regression models that often occur between levels of statistically independent 
random walks (“spurious regression”) do not arise from confounding or bias, and 
since “In general, regression models for non-stationary variables give spurious 
results” due to coincident historical trends created by random processes that are not 
well described by regression models.'"' Nonetheless, the recommendation that 
“plausible alternative hypotheses must be eliminated by careful statistical adjustment 
and/or consideration of all relevant scientific knowledge” well expresses the 
refutationist point of view. 


’’ ww'w.iiap.edu/openbook.phD?record id=l 1908&page=173 

'** www.econ.kii.dk/metrics/econometrics2 05 ii/slides/lO cointegration 2pp.pdf 
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Valid causal mechanisms are law-like: consistent and homogeneous 

A proposed causal relation that turns out to be very heterogeneous, sometimes 
showing large significant positive effects and other times no effects or significant 
negative effects for exchangeable individuals under the same conditions, does not 
correspond to a law-like causal relation, and cannot be relied on to make valid causal 
predictions (e.g., by using mean values averaged over many heterogeneous studies). 
A true causal relation can be thought of as a stable relation (e.g., the conditional 
probability table (CPT) for a node in a Bayesian network or causal graph model) that 
gives the same conditional probabilities of output values whenever the input values 
are the same. Unexplained heterogeneity, in which the CPT appears to differ 
significantly when study designs are repeated by different investigators, signals that 
a causal mechanism has not yet been discovered, and that models and the knowledge 
they represent need to be further refined to discover and express predictively useful 
causal relations that reflect genuine causal mechanisms instead of random 
associations. 

These methods for drawing valid causal conclusions suggest the following checklist 
for judging the adequacy of a quantitative health risk assessment (QRA) that claims 
to have identified a useful predictive causal relation between exposure 
concentrations and risk of adverse health effects (responses), i.e., causal exposure- 
response (E-R) or concentration-response (C-R) relations. 

L Does the QRA show that changes in exposures precede - and do not follow 
or coincide with - the changes in health effects that they are said to cause? 
Are results of change-point analyses, intervention analyses, and Granger 
causality tests presented, along with supporting data? (If effects turn out to 
precede their presumed causes, then unmeasured confounders or residual 
confounding by confounders that have been statistically “controlled for” may 
be at work.) 

2. Does the QRA demonstrate that health effects cannot be made conditionally 
independent of exposure by conditioning on other variables (especially, 
potential confounders)? Does it present the details, data, and results of 
conditional independence tests showing that health effects and exposures 
share mutual information that cannot be explained away by any combination 
of confounders? 

3. Does the QRA present and test explicit causal graph models, showing the 
results of formal statistical tests of the causal hypotheses implied by the 
structure of the model (i.e., which variables point into which others, as in 
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Figures 1 or 3)? Does it identify which alternative causal graph models are 
most consistent with available data (e.g., using the Occam’s Window method 
of Madigan and Raftery, 1994)?’^ Most importantly, does it present clear 
evidence that changes in exposure propagate through the causal graph, 
causing successive measurable changes in the intermediate variables along 
hypothesized causal paths? 

Such coherence, consistency, and biological plausibility demonstrated in 
explicit causal graph models showing how hypothesized causal 
mechanismsdovetail with each other to transduce changes in exposures to 
changes in health risks can provide compelling objective evidence of a causal 
relation between them, thus accomplishing what older and more problematic 
WoE frameworks have long sought to provide(Rhomberg et al, 2015). 

4. Have non-causal explanations for statistical relations among observed 
variables (including exposures, health effects, and any intermediate variables, 
modifying factors, and confounders) been identified and refuted using well- 
conducted and reported statistical tests? Especially, have model diagnostics 
(e.g., plots of residuals and discussions of any patterns) and fonnal tests of 
modeling assumptions been presented that convincingly show that the models 
used appropriately describe the data to which the QRA applies them, and that 
claimed associations are not caused by model selection biases or specification 
errors, failures to model errors in exposure estimates and other explanatory 
variables, omitted confounders or other latent variables, uncorrected multiple 
testing bias, or coincident historical trends (e.g., spurious regression, if the 
exposure and health effects time series in longitudinal studies are not 
stationary)? 

5. Have any causal mechanisms postulated in the QRA modeling been 
demonstrated to exhibit stable, uniform, law-like behavior, so that there is no 
substantial unexplained heterogeneity in estimated input-output (e.g., E-R or 
C-R) relations? 

If the answers to these five questions are all yes, then the QRA has met the burden of 
proof of showing that the available data are consistent with a causal relation, and that 
other (non-causal) explanations are not plausible. The QRA can then proceed to 
quantify the changes in (probability distributions of) outputs, such as future health 
effects, that would be caused by changes in controllable inputs (e.g., exposure 


” www.stat.cmu.edu/--fienberg/Stalistics36-7S6/MadiganRafterv-.IASA-1994.pdf 
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levels). The effort needed to establish valid evidence of a causal relation between 
historical levels of inputs and outputs by being able to answer yes to questions 1-5 
pays off at this stage. Causal graph models (e.g., Bayesian networks), simulation 
models based on composition of validated causal mechanisms, and path diagrams 
and SEM models can all be used to predict quantitative changes in outputs caused by 
changes in inputs, e.g., changes in future health risks caused by changes in future 
exposure levels, given any scenario for the future values of other inputs (e.g., those 
with only outward-pointing arrows in Figure 3). 

If the answer to any of the preceding five questions is no, then it is premature to 
make causal predictions based on the w done so far. Either the additional work 
needed to make the answers yes should be done, or results should be stated as 
contingent on the as-yet unproved assumption that this can eventually be done. 
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USDA Agricultural Air Quality Task Force 
Comments on the Proposed Ozone Secondary Standard 

(Officially Approved December 4, 2014) 


Executive Summary 

There should be a separate, biologically-relevant secondary ozone standard (not coupled with the 
primary ozone standard) that takes into account the full body of research related to ozone 
exposure impacts on plant growth. The W126 form of the secondary ozone standard proposed in 
EPA’s final Policy Assessment bears no biological relevance to plant growth and, as such, 
should not be the basis for the secondary ozone standard. Furthermore, when establishing the 
level of a new ozone standard, EPA should quantify uncertainties in estimates of policy-relevant 
background (PRB) concentrations and the potential impacts of inaccurately estimating the PRB 
on potential non-attainment areas and the cost of implementation' for both a proposed primary 
and secondary standard. 


Background 

Ozone is not a pollutant emitted into the air. It is the product of chemical reactions among 
nitrogen oxides (NOx) and volatile organic compounds (VOCs) and is predominantly formed in 
the summer when ambient temperatures are the hottest. 

Under Section 109 of the Clean Air Act (CAA), EPA is required to issue national ambient air 
quality standards (NAAQS) for six air pollutants, one of which is ozone, and is required to 
review these standards every five years to ensure an adequate margin of safety. For each 
NAAQS, EPA is tasked to issue both primary and secondary standards. Protection of public 
health is the focus of the primary standard while protection of public welfare is the focus of the 
secondary standard. 

The secondary standard is intended to protect ecosystems and sensitive plants. Currently, the 
secondary ozone standard is equal to the primary ozone standard, based on short-term (8-hour) 
average concentration measurements. However, plant growth and foliage damage are more 
sensitive to long-term ozone exposure rather than short-term episodic events. Scientists have 
shown that a cumulative index of exposure is better correlated with plant growth effects than the 
8-hour average concentration used to measure human health effects. However, an appropriate 
cumulative index must consider not only ambient concentrations of ozone but ozone uptake by 
the plant through stomatal conductance. 

Since the 1997 ozone NAAQS review, EPA Staff have considered implementing a secondary 
ozone standard having a cumulative form such as the Wi26 index. The W 126 index form of the 
secondary standard is determined by multiplying a sigmoidal weighting value (Wi) at a specific 


' It is recognized that the Administrator cannot consider costs in his or her decisions regarding establishment or 
revisions of NAAQS, bnt an accurate assessment of the costs associated with implementation of a standard provides 
important information to legislators and the public regarding the true costs associated with new air quality standards. 
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one-hour average concentration (C,, ppm) by the one-hour average concentration and then 
summing over all concentrations. The sigmoidal weighting function takes the form: 


fV. = 


1 


(i) 


where “M” and “A” are empirical constants of 4403 and 126 ppm'', respectively. The indicator 
is then calculated as: 


W 1 26 Index P) 

EPA Staff decided it is appropriate to cumulate daily exposures for the 12-hour period from 
8:00am to 8:00pm during the three-month period with the greatest index values (USEPA, 2014). 


History of W126 in the EPA Regulatory Agenda 

In June 2007, the EPA Administrator recommended the W126 exposure index as the form for a 
secondary standard to protect vegetation from ozone exposure (USEPA, 2007). However, in 
March 2008, the Administrator decided not to adopt the W126 exposure index based on advice 
from the White House (Washington Post, April 8, 2008; Page D02), the EPA Administrator 
made the secondary (i.e., vegetation) ozone standard the same as the primary (human health) 8- 
hour average standard (0.075 ppm)" (A.S.L. & Associates, 2010). 

In 2010, EPA again proposed to establish a distinct, cumulative, seasonal secondary ozone 
standard having the form of the W126 index within the range of 7-15 ppm-hours (USEPA, 

2010). In August 2010, EPA delayed its announcement of a final decision on the ozone NAAQS 
and has continued to do so until the present (A.S.L. & Associates, 2010). In 2013, the D.C. 
Circuit Court remanded the secondary standard to EPA, ruling that, in setting the secondary 
standard equal to the primary standard, EPA had failed to identify a level of air quality requisite 
to protect public welfare and, therefore, EPA’s selection of a secondary standard equivalent to 
the primary standard was inherently arbitrary. 


Scientific Support for the Secondary Ozone Standard 

Ozone effects on plants are initiated in leaves when the gas enters through the stomates and 
disrupts cellular processes, resulting in suppression of growth and yield of many crops. Non- 
stomatal ozone deposition may be large, but its phytotoxic effects are likely small, although 
effects on epicuticular wax and subsequent interactions between leaves and the atmosphere are 
unknown. 

Ozone impairs growth primarily by inhibiting net photosynthesis and perhaps translocation 
processes, which limit availability of photosynthate needed for biomass production. Ozone 
results in lower carbon fixation due to inhibition of ribulose bisphosphate carboxylase (Rubisco) 
activity in the chloroplasts of leaves with the result that: 
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• Allocation of carbon and energy resources to detoxification and repair processes in 
ozone-stressed plants likely detracts from growth as well. 

• With less carbon available, plants produce fewer branches, leaves, roots, flowers and 
fruit. 

• Ozone exposure also accelerates plant senescence, reduces leaf longevity, decreases 
water use efficiency, and inhibits pollen tube growth (Raymond Knighton, 2006). 

EPA Staff have proposed using the W 1 26 index and accumulating daily exposures for the 1 2- 
hour period from 8:00am to 8:00pm during the three-month period with the greatest index 
values. However, this approach is decoupled from known plant physiological responses in 
which plant stomata will close during the hottest parts of the day to minimize moisture loss, 
effectively limiting gaseous exchange between plants and the atmosphere. During the peak 
ozone season, plants will often experience exposure during off-peak concentration hours. In 
experiments on permanent grasslands, Grunhage and Jager (1994) found that, “atmospheric 
conditions that facilitate the daily occurrences of peak (highest) O3 concentrations in general do 
not coincide with the conditions that promote plant uptake." In fact, Krupa et al. (1998) reported 
that “...daily peak (highest) hourly O3 values not as important as moderate to higher 
concentrations in eliciting negative crop biomass responses.” Later, Krupa et al. (1995) reported 
that cumulative frequencies of occurrences of hourly ozone concentrations in the range of 50-87 
ppb were the best predictors of negative crop biomass responses rather than the statistically 
forced WI26 index. As can be seen in Pinto et al. (2007), highest rates of ozone conductance 
often coincide with the lowest O3 concentrations, particularly in rural locations where a 
protective secondary standard would be most desirable for protecting ozone-sensitive species. 

As pointed out by Manning (2004), “Ground proofing [of ozone uptake metrics] must be done to 
verify and validate plant injury predictions. If this is not done, then the standards have no 
biological significance and are only exercises in air quality assessment.” 

Based on three years of physiological measurements on ponderosa pine, Panek (2004) 
documented that stomatal conductance of ozone was strongly correlated with leaf water potential 
(R^ = 0.82) which closely followed the dynamics of stomatal conductance. Peak ozone update 
occurred in early summer and did not correspond to periods of peak ozone concentration. Panek 
(2004) therefore concluded that cumulative metrics based on ozone concentrations, including the 
W126 index, were not appropriate for plants in the studied region. 

The USDA has funded or conducted specific studies and results that should be corroborated into 
the consideration of a secondary ozone standard. Below are just a few. 

• The Aspen FACE (Free-Air Carbon Dioxide Enrichment) Experiment - A multi- 
disciplinary study to assess effects of increasing tropospheric ozone and carbon dioxide 
levels on the structure and function of northern forest ecosystems: results suggest that: 

o Moderate levels of O3 will offset elevated CO2 responses projected for the year 
2100; 

o Carbon sequestration under elevated CO2 is being overestimated by modelers who 
do not consider O3 in areas with periodic episodic O3; 

o Elevated CO2 delays normal autumn leaf senescence, predisposing some aspen 
genotypes to winter dieback; 

o Aspen and birch insects and disease may increase under elevated CO2 and O3. 
(Free-Air Carbon Dioxide Enrichment (FACE), 2014) 
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• SoyFACE (Soybean Free Air Concentration Enrichment) - An innovative facility for 
growing crops completely in open-air conditions within an agricultural field. The facility 
allows researchers to evaluate the influence of natural variability of meteorological 
factors such as drought and temperature in conjunction with imposed atmospheric 
composition (elevated CO 2 and O 3 ) on naturally occurring soybean diseases across 
several growing seasons. An increase in the daytime ozone concentration from 60 ppb to 
72 ppb led to a 1 5% decrease in yield from 2002 to 2003. (University of lllinois/USDA 
ARS, 2014). 

SoyFACE is mentioned in EPA’s most recent Policy Assessment, but it is the only new 
study included related to ozone effects on crop production since the previous review. In 
fact, EPA relies heavily on the 1980’s crop yield study in its assessment. Given that 
different species (and even cultivars within a species) vary tremendously in their 
sensitivity to ozone, transference of effects from soybeans to other crops is inappropriate. 
Instead, additional research is needed to elucidate the effects of ozone on other crop 
species and cultivars. 

• Through collaborative research between Minnesota and Alberta scientists, a natural field 
exposure study in Alberta was conducted that included ambient air quality and 
meteorological data. Those two elements accounted for two thirds of the variability in 
alfalfa yield; air quality influenced half of the accounted variation, with O 3 accounting for 
25 %. (Raymond Knighton, 2006). 

• Research at Auburn University to understand the combined effects of elevated O 3 and N 
deposition on productivity and nutritive quality of grazing lands will assist policymakers 
and resource managers concerned with forage-based production systems. 

• Adaptation of agricultural and commercial forest species to air pollution and climate 
change can take advantage of modem breeding and genetics approaches but requires an 
understanding of the mechanisms controlling plant response as a step toward identifying 
genes of interest and developing screening protocols. Research on the physiological and 
molecular basis of O3 tolerance is being conducted on multiple species by the Northeast 
Coordinating Committee 1013 (NECC-1013) members (Raymond Knighton, 2006). 

• Ozone-sensitive and -tolerant snap beans developed by USDA-ARS in Raleigh, NC, were 
used in ozone gardens at Harvard University, the St. Louis Science Center and two other 
locations in St. Louis, and the Goddard Science Center, Greenbelt, MD. The snap beans 
were also grown by a University of Illinois, Urbana-Champaign graduate students’ urban 
agriculture project in Chicago and are being tested as an ozone bio-indicator system at a 
number of locations in Europe and Asia by the ICP-Vegetation program (United States 
Department of Agriculture, 2010). 

In the 2014 Policy Assessment, EPA Staff assert that the W 126 is the “more biologically relevant 
cumulative, seasonal form” of a long-term exposure index, but the W 126 index was compared 
only to the threshold metrics such as the SUM06 metric, ignoring other possible metrics such as 
1 -hour maximum concentrations, AOT40, N 1 00, flux methods, or even the EPA primary 


4 



478 


standard with modified averaging time and co-factors. In fact, based on a five-year study at the 
Aspen FACE facility using aspen and birch trees, a plant growth model of mean basal area was 
well predicted (adjusted R“ from 61.5 to 94.6%; p < 0.0005) by the 4”' highest daily maximum 8- 
hour O3 concentration along with six other meteorological and agronomic predictors (i.e,, wind 
speed, precipitation, growing-degree days, relative humidity, soil moisture, and solar radiation) 
(Percy et al, 2009). Reducing the regression to a more usable form, mean basal area can be 
predicted using 4“’ highest daily maximum 8-hour concentration (the primary standard form), 
wind speed and growing degree days (adjusted R" from 68 to 89%; p < 0.0005), and the 
regression model makes biological sense, unlike the Wi26 index, which is purely a statistical 
regression with no basis in plant physiology (Percy et al., 2007). 

Unlike the WI26 index, a standard based on the 4* highest daily maximum 8-hour average 
ozone concentration has a high degree of statistical significance and goodness of fit w'hile also 
having greater biological association with the economically and ecologically relevant endpoint of 
plant growth. Furthermore, unlike the WI26 index, for which there has been no empirical 
response evidenced demonstrating a biological association outside of chambered studies^, a 
standard incorporating daily maximum 8-hour average concentrations, wind speed, and growing 
degree days has been shown to have significant biological association with two species (and five 
genotypes) of trees over five years, under free-air conditions characterized by large inter-annual 
climate variation, stand dynamics, and pest activity (Percy et al., 2007, 2009). 

RECOMMENDATION: The AAQTF Air Quality Standards Committee recommends that 
the USDA Staff work with EPA Staff to identify a secondary ozone standard form that is 
more biologically-rclevant than the WI26 index and to consider the full suite of 
agricultural ozone effects research that may affect the level of a proposed standard. 


Setting Levels for the Primary and Secondary Standards 

Once the fonns of the primary and secondary ozone standards have been detennined, EPA must 
establish levels for each of these standards. In the Policy Assessment, EPA proposes a WI26 
value in the range of 7-15 ppm-hours for a new secondary ozone standard. Standard levels 
should consider not only the health and welfare effects of ambient concentrations but also the 
portion of measured concentrations originating from background conditions, international 
transport and stratospheric ozone (i.e., “policy-relevant background” or “PRB”). 

There is confusion among EPA staff and CASAC as to the relevance of the policy level 
background and how it is to be used in the independent scientific process in the setting of new 
.standards. On December 3, 2009, CASAC member, Dr. Michelle Bell, Associate Professor, 
School of Forestry and Environmental Studies, Yale University, New Haven, CT, offered the 
following to then Administrator Jackson about establishing policy relevant background (PRB) 
levels: 


- Grunhage and Jager (1994) found that dose-response relationships established using chamber experiments 
overestimate negative impacts of ozone exposure relative to open-air experiments that better mimic ambient 
conditions. 


5 



479 


“Establishing the policy relevant background (PRB) level /see page 39J is by no 
means trivial, and the draft Review Plan acknowledges some of these limitations. 

The Plan notes that greater emphasis will be placed on understanding the 
contribution of different components that contribute to PRB [see page 40], 

However, given the complexities of establishing a PRB and the wide range of 
approaches available, it would be helpful to have more information on how the 
PRB will he determined and how sensitivity analyses might be conducted. " 

During the May 19-20, 201) Clean Air Scientific Advisory Committee (CASAC) meeting, EPA 
stated that by its using GEOS-Chem Model, background ozone is in the range of 1 5-35 ppb. A 
number of researchers contend that frequent occurrences of ozone greater than or equal to 50 
ppb occur at both high- and low-elevation monitoring sites across the United States due to 
transport from the strato.sphere to the lower troposphere, thereby increasing the background 
levels of ozone. These ozone concentrations appear to be related to stratospheric transport 
occurring during the springtime and sometimes in the summertime. Also missing in EPA’s 
equation is the impact of the long-range transport of Eurasian biomass burning and wildfires in 
the US and the ability to affect background ozone concentrations. (A.S.L. & Associates, 2010) 

If the actual background level of ozone is higher than EPA estimates with the GEOS-Chem 
model (or another tool used to establish PRB), results may overestimate human health and 
vegetation risks and present inaccurate information to the public and policymakers. The range of 
background concentrations is used in the EPA’s risk assessment for both humans and vegetation 
and provides the baseline for assessing the amount of emission reductions required to attain a 
specific ozone level within the standard. 

RECOMMENDATION: The AAQTF Air Quality Standards Committee recommends that 
the USDA Secretary requests EPA to quantify uncertainties in PRB estimates and the 
potential impacts of inaccurately estimating the PRB on potential non-attainment areas 
and the cost of implementation for both a proposed primary and secondary standard. 


Conclusions 

In August 2014, the EPA released its policy assessment for review of the ozone NAAQS in 
which it recommended an independent secondary standard for ozone having the form of the 
W 1 26 index in order to protect sensitive ecosystems from damage caused by high levels of 
ozone exposure. The W126 form of the secondary ozone standard proposed in EPA’s final 
Policy Assessment bears no biological relevance to plant exposure as ozone uptake is highly 
dependent on stomatal activity. As such, the W 1 26 index should not be the basis for the 
secondary ozone standard. 

Furthermore, when establishing the level of a new ozone standard, EPA should quantify 
uncertainties in estimates of policy-relevant background (PRB) concentrations and the potential 
impacts of inaccurately estimating the PRB on potential non-attainment areas and the cost of 
implementation for both a proposed primary and secondary standard. 
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March 12, 2015 

Docket ID No. EP-HQ-OAR-2008-0699 
A-and-R-Docketg>eoa.gov 
Environmental Protection Agency 
EFA Docket Center [EPA/DC) 

Ma)!cocle28221T 

1200 Pennsylvania Ave. NW 

Washington, DC 20460 

Attention Docket ID No. OAR-2008-0699: National Ambient Air Quality Standards for Ozone 
Dear Administrator McCarthy: 

National Farmers Union (NFU) welcomes the opportunity to submit comments to the Environmental 
Protection Agency (EPA) on Its proposed rule regarding revisions to national ambient air quality 
standards for ozone. NFU is the second-largest general farm organization in the United States. Since 
1902, NFU has served as an advocate for the economic and social well-being and quality of life of family 
farmers and their communities by supporting the sustainable production of food, fiber, feed and fuel. 
NFU is a federation of independent state and regional organizations, with organized divisions In 33 
states and nearly 200,000 members nationwide. 

NFU appreciates EPA^s efforts to increase protecUon of human health and vvelfare by revising the 
primary and secondary national ambient a!r quality standards (NAAQS) for ozone. NFU policy, enacted 
annually by delegates to the organization's national convention, states, "Our policy encourages a well- 
baianced, sensible environmental policy that protects the public and the environment without unduly 
burdening family farmers through excessive regulation or economic hardship."^ NFU finds the purpose 
of era's revisions In agreement with our environmental policy goafs. 

In addition to NFU's general support of well-balanced and sensible environmental policy, EPA’s 
proposed revisions may protect the interests of family farmers in two more specific ways. According to 
era's Integrated Science Assessment (ISA) for Ozone and Related Photochemical Oxidants, lowering 
ambient ozone is likely to help mitigate climate change and protect crop yields. NFU supports changes to 


^ Nat'j Farmers Union, 2014 Policy of the Mationai Farmers Union 61 (2014) available at 
httP://nfu.Ofg/lmae&s/03%2011%2014%20FINAL%202Q14?^0POliCY%20ClEAN%20COPY.odf . 
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NAAQS for ozone that achieve these goals, noting that increased use of ethanol in Reformulated 
Gasoline JRF6) vyill help states to achieve these goals. 

NFU's support for EPA's proposed rule does include a very Important caveat. NFU insists that any 
changes to the NAAQS regulating ozone allow for necessary prescribed burns pursuant to cultivating 
crops and livestock. The NAAQS revisions can achieve their goals without interference with this practice. 

I. Cliniate Change 

NFU's policy states, "NFU is concerned about the effects of climate change and beiieves further research 
and analysis is necessary to determine its actual and potential impacts."' Family farmers and ranchers 
across the U.S. are already feeling the impact of increasing weather volatility, one among many of the 
hazards to agriculture attendant to climate change. A recent U.S. Department of Agriculture (USDA) 
report said, "Sorne evidence exists that the United States is already experiencing an increased incidence 
of extreme weather events. A compilation of the economic impact of extreme weather events with an 
economic impact in excess of $1 billion shows an increase in this extent of economic damage over the 
last 30 years."' Extreme weather events limit workable field days, exacerbate productivity and 
environmental issues related to soil erosion, and harm the economy by increasing crop insurance claims, 
Other climate-related challenges agriculture may face include changes to water access and pollination 
services, increased heat stress for crops and livestock, and more pressure from invasive species, pests 
and weeds. 

In addition to the direct impact clirnate change will bring upon agriculture, family farmers are concerned 
with the likely consequences of climate change for the country and world at large. Increased f requency 
of extreme heat will have a negative impact on human health and drive increases in energy cost as 
people attempt to cope with air conditioning. The expected loss of land to rising sea levels will be 
extremely disruptive to coastal property owners and the entire economy. 

There is evidence that exposure to ozone reduces forests' ability to store carbon from the atmosphere. 
The preamble to the proposed rule states: 


' Id. at 66. 

’ Walthall, G.L, J. Hatfield, P. Backlund, L, Lengnick, E. Marshall, M. Walsh, S. Adkins, M. Aiilery, E.A. Ainsworth, C. 
Ammann, C.J. Anderson, I. Bartomeus, L.H. Baumgard, F. Booker, B. Bradley, D.M. Biumenthal, J. Bunce, K. Burkey, 
S.M. Dabney, J.A. Delgado, J. Dukes, A. Funk, K. Garrett, M, Glettn, D.A. Grantz> D. Goodrich, S. Hu, R,C. tzaurralde, 
R.A.C. Jones, S-H. Kim, A.D.B. Leaky, K. lewers, T.L. Mader, A. McClung, J. Morgan, D.J, Muth, M. Nearing, D.M. 
Oosterhuis, D. Ort, C, Parmesan, W.T. Pettigrew, W. Polley, R. Rader, C. Rice, M. Rivington, E. Rossfcopf, W.A. Salas, 
LE. Sollenberger, R. Srygley, C. StSckle, E.S. Takle, D. Timlin, J.W. White, R. Winfree, L Wrlght-Morton, L.H. Ziska. 
2012. Climate Change and Agriculture in the United States: Effects and Adaptation. USDA Technical Bulletin 1935. 
Washington, DC. At 111. 
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Ozone effects on tree growth affects the climate regulation service provided by ecosystems by 
reducing carbon sequestration and stor3ge,.,exposure affects photosynthesis and C02 uptake by 
trees, forests sequester less carbon and thus more carbon stays in the atmosphere,'* 

Even though the preamble to the proposed rule acknowledges that the severity of ozone exposure's 
impact on vegetation's ability to sequester carbon was influenced by a number of interacting biological 
and environmental variables,^ NFU argues that EPA should move forward with the proposed revisions 
because the threat climate change poses to family agriculture requires decisive action and because the 
other benefits to be gained through the revisions are also compelling. 

II. Crop Yields 

EPA's ISA found "a causal relationship exists between exposure to ozone in ambient air and visible foliar 
injury effects on vegetation, reduced vegetation growth, reduced productivity in terrestrial ecosystems, 
reduced yield and quality of agricultural crops and alteration of below-ground blogeochemica! cycles."® 
Such findings are of obvious concern to family farmers. Risks to size or quality of yield directly affect 
family farmers' incomes and their ability to continue producing food, fiber, fuel and feed. 

Even if farmers are able to circumvent this disadvantage with intensive management, ozone exposure is 
one more variable and challenge they will have to account for, further complicating their decision- 
making process. NFU supports EPA's proposed revisions to the NAAQS for ozone because of its potential 
benefit for crop yields. 

ill. Biofuels 

NFU's policy is extremely supportive of biofuels because of their environmental benefits and the much- 
needed reinvestment the growing biofuels industry brings to rural America.’ Increased use of 
Reformulated Gasoline (RFG) is a readily-accessible way for communities to comply with EPA's revised 
NAACtS for ozone. Biofuels are the best oxygenate to use in RFG because they do not carry the same 
environmental hazards as other oxygenates. The relative ease with which more RFG could be utilized 
presents a strong argument in favor of this proposed rule because, if more RFG is used, compliance will 
not be as difficult and costly as some of the proposed rule’s critics fear. NFU supports the proposed rule 
because the environmental benefits the proposed rule embodies can be achieved through Increased 
investment in biofuels, an industry that has numerous environmental benefits and supports family 
agriculture. 


* "National Ambient Air Quality Standards for Ozone; Proposed Rule," 79 Fed. Reg. 75325, {proposed December 17, 
20141(amending 40 CFR Parts 50-S3, SS). 

’ Id. at 75315 
‘id. 

’ Nat'l Farmers Union, 2014 Policy of the National Farmers Union 77. 
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IV. Prescribeti Bums 

NFU policy notes. 

Controlled field burning is a viable farming practice. 

We support: 

1) The right to safe burning when necessary; and 

2) Ongoing research to discover economically viable alternatives to burning.' 

Prescribed burns are a necessary process for farmers and only an intermittent source of ozone emissions 
compared to stationary sources. Any adjustment of the NAAQS regulating ozone emissions must allow 
for prescribed burns pursuant to agriculture. 

Continued promotion of voluntary conservation practices, including best practices to reduce emissions 
from burns and alternatives to burning, are likely to result in lowered ozone emissions. Family farmers 
are good stewards of the environnnent and accustomed to voluntarily participating in practices with 
ecological benefits when they are accompanied with sufficient education. 

V. Conclusion 

NFU appreciates EPA's work, the environmental benefits and the positive impacts this proposed rule 
may carry for family agriculture. As long as the proposed rule does not interfere with necessary 
prescribed burns, NFU supports the rule as proposed. NFU stands ready to offer any support and 
assistance EPA may find helpful on this or related matters. Thank you for your consideration of these 
comments. 


Sincerely, 

Roger Johnsp^ 
President 


® Id. at 64 
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